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MQMOCLOKAL AK7IBO0I£S AGAINST HUKAK COLOH 
CAKCHOHA'ASSOCUtCD AKTIGEMS AND USES 7H£UrOK 

Thli AppltCAtion is a contlnuAClon-ln-p*rt of U.S. application 
Serial No. 08/159. S36 fllad Hoveab«r 30, 1993, vhlch !• a concinuatLon- in-part 
of U.S. application Serial No. 08/117,430, filed Septeaber 7, 1993, now 
abandoned, vhlch la a continuation* In- part of U.S. application Serial 
No. 07/670,116. filed March 18, 1991. nov abandoned, which is a continuation- 
in-part of U.S application Serial No. 07/176,337. filed March 31. 1988, now 
abandoned. 

BACKGROPKD 0? TBg TWVtWTTpw 

Field of the Invention 

This Invention, In the field of laaunology and nedlclne, relates to 
new hybrldoaa lines and the sonoclonal antibodies (oAbs) they secrete vhlch are 
specific for clinically defined colon carclnona-assoclated antigens. The Kabs 
are useful In v(vo for lamunode recti on and lonunotherapy of colon carcinoma as 
well as for the detection and purification of colon carcinoma- associated 
antigens. 

Description of the Background A^rtL 

During the process of oncogenesis, a nuaber of cell*surface 
Kolecules or Barkers appear 'on cells. Such tuoor-rclated aarkers Include 
oncofetoprocelns, neo* glycoproteins, sphlngollplds. and aodifications of 
existing surface proteins. Such new or altered structures are often shed froo 
the tuaor cell surface and appear in the serua or in other biological fluids. 
The detection of any of these substances or *tuaor aarkers" serves as the basis 
for diagnosing or aonltoring the progress of neoplastic disease. 

Early aniaal studlei deaonscrated chat, aaong these tuaor aarkers, 
a subset of tiaor aeabrane protein or glycoprotein antigens were laaunogenic. 
Upon appropriate re introduction into the tuaor-beartng host, typically after 
surgical reaoval of the prlaary tuaor, such antigens could effectively block 
the establlshaent of new tuaor grovth. 
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An »cteBpc CO use similarly derived tunor-assoclated Anclgens Ir 
hum*ns was nada by Holllrshead and Scewarc using a relatively purified meobrane 
preparation In paclancs with lung cancer (Stewart. T.H.H. il . . Ann . H.Y. 

Scl. 221:^36 (1976)). These studies were later expanded to Include 
patients with nelanoiia and colon carclno... wherein different pooled allogeneic 
tuaor preparations were adalnlsterad In coBblnatlon with cosiplete Freund's 
adjuv«,t (Hollinshead. A.C. » ftl.. fiAOStl 42:1387 (1982): HolUnshead. A.C. ti 

.t. . Cancer i4:480 (1985)). 

The use of Freund's adjuvant was based on observations chat noraal 
tissue antigens with this adjuvant produced severe autoUsBune responses In 
animal recipients, whereas In the absence of this adjuvant, no adverse 
reactions were seen. The adjuvant was thought to promote antigen processing by 
host macrophages as well as prolong the stimulatory action of the antigen at 
the site of Its deposition (see. for example. Rolct. I.. ff!8tTHlai iBBVnfflffgY . 
6ch Ed.. Bl.ckwell Scientific Publications. Oxford (1988)). 

The above observations served as the basis for early clinical 
trials using specific human tumor membrane proteins and glycoproteins as tuaor 
■vaccines." Various of the tumor-associated antigens which had been Isolated 
and characterlted could prolong survival and. in some cases, produce regression 

of metastatic disease. 

With the advent of monoclonal antibody (mAb) technology, It has 
become possible to obtain pure antibody populations which permit better 
purification and characterltatlon of the various tumor markers and tumor- 
associated antigen, that tr« useful for inuftodiagnosls or Imauaocherapy. Many 
mAbs have been descttbad that have varying degrees of selectivity for tumor 
antigens (versus normal cell surface markers): seme of these tumor antigens are 
broadly represented across several or many tuaor types, whereas others appear 
to be truly tumor- specific. A number of these mAb -tumor antigen systems are 
described below. 

HerlynfifijU. fm ^''^ USA 7ii: 1438 (1979). discloses 

two mAbs obtained by Imunixtng mice with hu».n colorectal carcinoma (CRC) 
cells. The mAbs have selective reactivity with human CRC cells. One mAb. 
1083-17 (the forerunner of 17-U). is now known to react with a 41 kOa 

glycoprotein (see below). 

Herlyn i nm iB^unol. 2:135 (1982). described the 
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detection of * circulating colorectal carcinoma (CRC) -associated antigen by a 
mkh developed afiainat a aeabrane antigen of the SUU6 cell line. MAbs 19-9 and 
52a, which recognite a Bonoalaloganglioalde antigen (Kagnani, J. L. it-iL.. 
SeUnee 212:55 (1981)), reacted with cella of 8 of 12 CRC line* as well aa with 
the celle of one gaatric carclnoaa and one pancreatic carclnona, MAb C^ia 
reacted with four of alx CRC culturea end with gaatric tuaor cella. The 
binding of mAbs 19-9 and 52a to cuaor cells was inhibited by a CRC patient's 
aeruB. However, CRC sera inhibited binding less frequently than did aera from 
patients with pancreatic or gastric tuaora. 

Girardet &LXL. Tttm^uncl . i3i:U97.l503 (1986). diaclosed aAbs 
against huaan colon carcinooas. The L-Dl aAb reacted with a 41 kDa 
glycoprotein, believed to be the aaae antigen as that defined by nAb 1083.17.U 
(Herlyn al. . 1979, supra ) , The L-C5 mAb precipitated proteins having 
molecular veighta of 43, 45, 47 and 53 kOa froo UVo colon carcinoaa cells. L- 
Dl did react with cervical carcinoaa lines, while L-C5 reacted with breast 
cerclnoaa lines. Their binding to pancreatic carcinoaas was not exaained. 

Creiner et al. , SfiifijOfiA 2ii: 895-898 (1987). discloses «Ab 06.2 
which reacts with a 90 kDa glycoprotein allegsdly found in 75-80X of breast 
carcinoaas and aore than 90X of colon carcinoaas, 

Sakamoto fiLoL.. U.S. Patent 4.579,827 (4/1/86), discloses a number 
of aAbs said to be useful for diagnosing or treeting human colon cancer by a 
number of different approaches. None of these aAbs Is shown to reect with a 
human colon carcinoma. associated antigen that is a protein of either 61 or 72 
kDa aoleculer weight, disciOKul«Hing these antibodies from the entibodies of 
the present invention (described below). FurthenDore, none of the Sakaaoto 
aAba heve the degree of colon tumor specificity of the aAbs disclosed in the 
present application. 

DeUloye ItoL.. ^ ciin. invest. U:301 (1986). discloses th. use 
of a aAb specific for carcinoeabryonic antigen (CEA) to detect colorectal 
carcinoma In vivo using 123i.i4b^ixed fragaents and eaiaaion coaputerired 
toaography. The oAb described bears no relation to the aAbs of the present 
invention. 

DouiUard Hvt>rido«A i, Suaal^:S139 (1986), deacrlbes aAb 

17.U and its cytotoxic properclee to gastrointestinal adenocareinoaas in 
v ^ tr p . 17'IA was used with soae degree of success in imunotherapy trials. 
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This mAb ta to recognire a 38«4l kDa protein mnd hat 4 broad range of 

reactivity and lack of colon tumor specificity, clearly distinguishing it froo 
ch« antibodies of the present invention. 

Scannon et al. . U.S. Patent 4.590.071 (5/20/S6), discloses aAbs 
specific for melanoaa antigens conjugated to toxic proteins such as ricin A 
chain And the use of these coapositlons to treat otelanofta. There is no 
disclosure directed to colon tuaor antigens or antibodies and their uses. 

The relatively pure antigen preparation containing the iaounogenic 
colon carcinoaa aeabrane antigens to which the aAbs of the present invention 
are directed was originally described by Holllnshead et al . . Science 122:887- 
889 (1972). 

The clinical evaluation of the above antigen preparation, including 
a description of its ioaunogenicity and potential for enhancing patient 
survival through stiaulation of specific active imunity. was described by 
Hollinshead ec al : .• 198S, 

The work of the present inventori leading to the present invention 
is briefly described in an abstract by Tseng et al. . "Honoclonal Antibodies to 
Huoan Colon Carcinoaa Associated Antigens,* Intl. Synp. Biotech, in Clin. Med., 
Rone, Italy. April 13-15, 1987. This reference vei aade available to the 
public less than one year before the filing of the ultinate parent application 
(U.S. Serial Ko. 07/176,337) for the present application. 

SgHKAUT or THE IMTEHTIgH 

The present inventors have produced aurine oAbs and aouse-huoan 
chimeric antibodies specific for colon carcinoaa* associated antigens which 
were known to be laaunogenic In huaans. These antigens. Isolated in the 
inventors' laboratory, are unique aaong the previously described colon cancer 
antigens In that (1) the epitopes recogniced by the aAbs are of the protein and 
not the carbohvdrate cooponent of tuaor-associated glycoproteins; (2) the 
antigens are not es^ressed in noraal tissues; (3) the antigens are tuaor* 
specific, being present in nalignancias of colon, breast, and ovarian cancer; 
(4) the antigens are laaunogenic In humans, having the capability of enhancing 
host anti-tuaor iagaunity by both cellular as well as huaoral responses, thus 
iaproving survival in cancer patients; and (5) the ioaunogenicity in humans is 
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specific. In that only colon, bretsc and ovtrltn cancer peticncj, but not 
patient J vlth other for»t of cancer, shov evidence of specific vivo or in 
vitro iassunological reactivity to the antigens. 

The a&Abs and chitMric antibodies of the present invention are 

5 xueful for diagnosis or therapy of colon, breast, and ovarian carclnona, for 

exaople by Imaging aetastatlc tuaors, by delivering cytotoxic agents to the 
cu«ors, and by activating host effector aechanlsms such as antibody* dependent 
cellular cytotoxicity (ADCC) or conpleaent dependent cytotoxicity (CDC) to 
directly kill tuaor cells. 

10 The present Invention Is thus directed to a aonoclonal antibody 

specific for a hu2san colon carclnoma«assoclaced protein antigen wherein the 
antigen Is specifically loaunogenlc In huoans, and the antigen Is not 
detectable on nonal huoan tissues or on huaan carclnoaa cells other than 
colon, breast and ovarian carclnoaa cells. Also Included are antigen* binding 

15 fragaencs or derivatives of the antibody. 

The present Invention Is also directed to a chimeric antibody specific 
for a human colon carcinoaa*assoclated protein antigen wherein the antigen Is 
not detectable on normal human tissues or on human carclnoaa cells other than 
colon carclnoaa cells. 

20 In one embodiment, the antibody Is specific for a CCAA which Is a 

protein having a molecular weight of about fil kllodaltons. In another 
embodiment* the antibody Is specific for a CCAA which Is a protein having a 
molecular weight of about 72 kllodaltons. In a preferred embodiment, the 
antibody is the mouse monoolonal antibody 33.28 or 31.1 or an antibody which 

25 blnda specifically to the tame colon carcinoma-associated epitope as that bound 
by 33.28 or 31.1. In another preferred embodiment, the antibody Is a 
aouse/huaan chimeric antibody Chi #1 that binds specifically to the same colon 
careinoaa-assoelated epitope as that bound by 31.1. 

The present invention Is also directed to the above antibody 

30 laaoblllzed on a solid phase « 

The present Invention Includes the above antibody detectably 
labelled, for example, with a radlolabel. 

In additional cabodlments, the above antibody Is conjugated to a 
cytotoxic radionuclide, a cytotoxic drug, or a cytotoxic protein. 

35 In yet another eabodlment, the present Invention Is directed to 
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monoclonAl *nclbodl«s Against che tbovt tnclbodit*, i.e., second generation 

monoclonal antibodiat. 

In a further eabodiaent, the present invention is directed to third 
^•nerACion monoclonal Antibodiei, i.e.. aonoclonal antibodies directed against 
tha above second generation aonoclonal antibodiea. 

The present invention is also directed to the above -discussed colon 
carcinou*associatad entigens vhich are unique in that (l) the epitopes 

reco^ized by the oAbf are of the protein and noc the carbohydrate coarponent of 
tuaor- associated glycoproteins; (2) the antigens are not expressed in normal 
tissues: (3) the antigens are tuoor-speciflc. being present in the 
aalifnancies of colon, breast and ovarian cancer; (4) the antigens are 
icBzaunogenic in huaans« having the capability of enhancing host anti*tuaor 
laarunity, thus iaproving survival in cancer patients; and <5) the 
loaunogenicity in hunans is specific, in chat only colon, breast and ovarian 
cancer patients, but not patients vlch other fonas of cancer, show evidence of 
specific in vivo or in vitro imaunological reactivity to the antigens. 

To date, all other purified antigens that have baen used have 
failed to elicit both a cellular and a huaoral response. 

The present invention also provides a pharaaceutical costposicion 
useful for the ioaunotherapy of colon, breast and ovarian cancer comprising an 
antibody, fragment or derivative, as above, conjugated to a cytotoxic 
radionuclide, a cytotoxic drug, or a cytotoxic protein, In a suitable 
excipienc. 

The present invention includes an iaounoassay method for detecting 
in a sample a colon carcinoma -associated antigen capabla of binding to the 
33.28 or 31.1 Burine aonoclonal antibody or Chi #!• comprising: 

(a) contacting the sample with an antibody described above; and 

(b) detecting the antigen by detecting the binding of the 
antibody. 

In another embodiment, the invention provides an imaging method for 
detecting a colon carcinoma-associated antigen in a subject, comprising: 

(a) contacting the detectably labelled antibody as describad 
above vlth the subject; and 

(b) detecting the antigen. 

The present invention also includaa a method of killing cells 
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carrying a colon carclno(B4*&ssoci«ted Antigen, comprising: 

<a) delivering to the celle tn Antibody as above, And a cycocoxic 
effector Agent; and 

(b) allowing the killing to occur. 
The effector Agent aay be cofflpleoent. or effector cells Active in ADCC, 
Alternatively, antibodies lebelled conjugated with a cytotoxic redlonuclide, 
drug or protein OAy be used directly. 

The present invention ia further directed to a aethod of treAting a 
aubject suapected of heving a colon, brAAat And ovAriAn CArcinoaa beAring An 
Antigen which is cepAble of binding to the 33.28 or 31.1 nonoclonal Antibody, 
or Chi II chiaeric Antibody coaprising Administering to the aubject An 
effective doae of a pharmaceutical conpoaltion as described above. 

Also provided is a aethod for producing an iaaunogenic conposition 
uaeful for clinical iaauno therapy of colon, breast, and ovarian carcihoaA, 
cooprlslng: 

(a) prepAring a aeabrene excrect of a tumor or cell line beering 
an Antigen which is cApAble of binding to the 33,28 or 31.1 
aonoclonel Antibody or Chi #1 antibody: and 

(b) isolating the antigen by affinity purification uaing an 
antibody aa deacribed above, 

thereby producing the immunogenic coapoaition. 

In another eabodiaent, the praaent invention is directed to the use 
of the above antigen to produce a vaccina. 

The preaent invthcion alao includes a method of detecting and 
dlagnoalng colon* braaac and ovarian cancer by atainlng aonoclonal antibody or 
chimeric antibody bound to the above*deaerlbed human colon carcinoaa-asaociated 
antigen. 

In another embodiment, the present Invention ineludea a kit for 
aelectlvely characterixlng colon, breaat, and ovarian carcinomas. 

BRIEF pesctTrrtOM or thk niugniflfi 

Figure 1 la a tracing ahowing an HPU elution profile of the 
Holllnahead •vaccine," a partially purified preparation of colon carcinoma cell 
meabranea . 
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Figure 2 1$ A tracing showing an KPLC eluclon profile of Che colon 
carcinooA-tssociaced antigen obtained by affinity purification of the oatcriaL 
contained in peak 4 of Figure I. 

Figure 3 is a graph shoving the biodlscrlbutlon of oAb 31.1 in nude 
alee bearing a xenografced human cu«>r, LS-174T. 

Figure 4 Is a graph shoving the biodistributlon of mAh 33.28 in 
nude mice bearing a xenografted huaan tuaor, LS-174T. 

^ggCtTPTTON QT THt PMlTgRJlgD EWBODIKgWrS 

The present Invention provides antibodies » including nonoclonal and 
chimeric antibodies, that are specific for, and capable of binding to, 
ianunogenlc human colon care Inoaa- associated antigens (CCAA) vhleh are protein 
in nature. These antibodies are useful for diagnostic and therapeutic purposes 
In subjects having or developing colon, breast or ovarian carcinoma. 

The present invention provides not only oouse nAbs. but also 
chimeric antibodies vhleh are constructed froa mouse V regions derived from the 
aAbs of the present Invention. Thus, the chlaerlc antibodies maintain the 
ability to recognize the aaae CCAA epitopes as the aAbs. 

The term "epitope* refers to that portion of any aolecule capable 
of being recognised by, and bound by, an antibody. In general, epitopes 
consist of chemically active surface groupings of molecules, for example, amino 
acids or sugar side chains, and have specific three-dimensional structural 
characteristics as veil as .^pacific charge characteristics. The epitopes of 
interest for the present Invention are epitopes comprising amino acids. 

An •antigen* is a molecule or a portion of a aolecule capable of 
being bound by an antibody which Is additionally capable of Inducing an animal 
CO produce an antibody capable of binding to an epitope of that antigen. An 
antigen a^y have one or aore than one epitope. The specific reaction referred 
to above is meant to Indicate that tha antigen will react, In a highly 
selective manner, with Its corresponding antibody and not vlth the multitude of 
other antibodies vhleh may be evoked by other antigens. 

The term -antibody' Is meant to Include both Intact Imaunoglobulln 
molecules as well as fragments and derivatives thereof, such as, for example, 
Fab, Fab*, F<ab*)2 and Fv, which are capable of binding antigen. These 
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fragmencs lack the Fc fra^tnc of inctcc anclbody, clear mora rapidly froa che 
circulation, and nay have leas non-specific tissue binding then an intact 
antibody (Vahl fll.. J. Kucl. Hfid. 2ft:316025 (1983)). These fregaents are 
produced frocs intact antibodies using aethoda well k^ovn in the art. for 
exaapla by proteolytic cleavage with ensyaes such es papain (to produce Fab 
fragaenta) or pepsin (to produce F(ab')2 fragnents). 

A 'derivative' of an antibody contains additional chealcal moieties 
not noraally a part of the protein. Covalenc aodifications of the protein are 
included %rlchin the scope of this invention. Such aodif ications aay be 
introduced into the molecule by reacting targeted amino acid residues of the 
antibody vith an organic derivatising agent that is capable of reacting vith 
selected side chains or terainal residues. For example, derivaciration with 
bifunctlonal agents, well-known in the art, is useful for cross-linking che 
antibody or fragment to a water- insoluble support matrix or to other 
oacromolecular carriers. 

By •vaccine* is meant an agent used to stimulate the imune system 
of a living organism so that imaunological protection against future harm 
caused by an infectious agent is provided. Administration of a vaccine 
contemplated by the present invention to the patient may be by any known or 
standard techniques. These include oral ingestion, intestinal intubation, or 
brohcho-nasal spraying. Other methods of administration, such as intravenous 
injection, that allow che carrier microbe to reach the human or animal's 
bloodacream may be acceptable when the carrier microbe is unable to reproduce. 

The antibodies -gf the present invention are novel in chat they are 
the first known mAbs and chimeric antibody specific for CCAA wherein the tumor 
antigens are known to be laiBunogenlc In humans. That is, the antigens 
recognized by the ancibodlea of the present Invention Induce an imune response 
In patience with colon, breast, and ovarian cancer, buc not in other 
Individuals, auch as patients with other types of cancer. The Immunogenic ity 
of theae antigens Is expressed chiefly ae cell-aedleted Imunlty. measurable 
either by assay of delayed cutaneous hypersensitivity In vivo ("skin tests") « 
or by various in YiCrfl assaya of specific lymphocyte reactivity, such as 
lyvphocyte proliferation or lyaphoeyce migration inhibition mmjm. For 
ganeral principles of imaunogenicity end description of various assays of 
specific Immunological reactivity, see: Roltt, I., Essential Tttattnoi^yy 6th 
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Ed., BUckvell ScUntlfic PublicitLons . Oxford (1988); Roict, I. tC fll.t 
lafflunolorv . C,V. i(o»by Co.. Sc. Uuls. MO (1985); KUln. J., I mungl^gV . 
BlAckvell ScUnttftc Publications. Inc., Caabridge, HA (1990); Klein, J., 
Tmrninolorv! T^f Srtgne^ r>F s^lf^Mons^lf DtffcrtalniClon. John Ulley k Sons. N«w 
YorV. KY (1982); Pacerson. P.Y. . Tfextbook of Ttmunopathologv. Grune and 
StrAtton. New York, (1986), which trt htrtby incorporattd by r«f«r«nc«. 

In A preferred tabodlaenc, che enclbody of the present invention is 
a Burlne aAb designated 32.28, In another preferred eabodiaent, the antibody 
Is a Burine aAb designated 31.1. In yet another eabodioent the antibody is a 
chiaeric antibody which recognltes an epitope recognized by 33.28. In another 
embodiment, the antibody is a chiaeric antibody which recognizes an epitope 
recognized by 31.1. 

The chiaeric antibodies of the invention coaprlse Individual 
chiaeric heavy (H) and light (L) laaunoglobulin chains. The chiaeric H chain 
coaprlses an antigen-binding region derived from the H chain of a non-huaan . 
antibody specific for the epitope recognized by 33,28 or 31.1. which is linked 
to at least a portion of a huaan H chain C region (Cg). 

K preferred chiaeric L chain coaprlses an anclgen-blndlng region 
derived froa the L chain of either the 33.28 or 31.1 aAb, linked to at least a 
portion of a huaan L chain C region (C^). 

Alternatively, a preferred chiaeric H chain coaprlses an antigen- 
binding region derived from the L chain of either the 33.28 or 31.1 aAb. linked 
to at least a portion of a human L chain C region (Cg) . 

Aa used herein^ .the tern •antlgen-blndlng region" refers to that 
portion of an Antibody aolecule which contains the aaino acid residues chat 
Interact with an antigen and confer on the antibody its specificity and 
affinity for the antigen. The antibody region Includes the •fraaework" aalno 
acid residuas necessary to aAlntaln the proper conforaatlon of the antlgen- 
blndlng residues. 

As used herein, the tens •chimeric antibody' includes monovalent, 
divalent or polyvalent immunoglobulins. A aonovalent chiaeric antibody Is & 
dlaer (HL) foraed by a chiaeric H chain associated through disulfide bridges 
with a chimeric L chain. A divalent chiaeric antibody Is tetraaer (H2L2) 
foraed by two HL dlaers associated through at least one disulfide bridge. A 
polyvalent chimeric antibody can also be produced, for exaaple, by employing a 
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Cy region that AggregACes (e.g.. froa an IgM H chain, or n chain). 

The Invenclon also provides for ■derivatives" of the aonoclonal or 
chlaerle antibodies, which tena Includes chose proteins encoded by truncated or 
■odlflad genes co yield nolecular species functionally reseobllng the 
iaminoglobulln fragaents. The aodlflcatlons include, hue are not Halted to. 
addition of genetic sequences coding for cytotoxic proteins such as plant and 
bacterial toxins. The fragments and derivaclvas can be produced froa 
prokaryotle or eukaryotlc hosts, as described herein by reeoablnant aeans. 
Altematlvtly, the fragaents and derivatives may be produced by ehealcal acans. 
such as proteolytic cleavage of intact ia»moglebulln aolecules, or other 
chealcal aodlf leaciens or derivatizatlona known In the art. Such derlvatlzed 
Boietles aay laprovs the solubility, absorption, biological half-life. and the 
like. The moieties aay alternatively eliminate or attenuate any undesirable 
side effect of the antibody protein. Moieties capable of aedtating such 
effects are disclosed, for exaaple, in Reminr eon's t»h.m,^r...rt^ al SM>nr>^ 
16th ed.. Hack Publishing Co. . Eascen, PA (1980). 

Antibodies, fragaents or derivatives having ehiaerie H chains and L 
chains of the saae or different V region binding specificity can be prepared by 
appropriate association of the Individual polypeptide chains, as taught, for 
exaaple by Sears Proe. Watl. Acad. Sgf u^a 22:353-357 (1975). With 

thia approach, hosts expreseing chlaerle M chains (or their derivatives) are 
separately cultured froa hoats expressing chlaerle L ehains (or their 
derivatives) and the iamuaoglobulin chains are separately recovered and then 
associated. Altemacivelyi .the hosta can be co-culcured and the chains elloved 
to associate apontaneoualy In the culture Mdiua. followed by recovery of the 
aaseabled lounoglobulln. fragment or derivative. 

Kurlne hybridoaas which produce oAb specific for CCAA. such as the 
33. 2« and 31.1 aAba of the present invention, are foraed by the fusion of a 
Bouae fusion partner cell, such as SP2/0, and spleen cells froa alee iamunized 
againat the CCAA. 

Klee aay be insunized with eruda or aeal-purified preparations 
containing die tntigena of Interest, such aa. for exaaple, the HoUlnshead 
•vaccine,- which la a partially purified aeabraae preparation of colon- 
earelnoaa cells (Hollinshead Bt tl,, iubCA). To laaunize the alee, a variety 
of different conventional protocols aay be followed. For exaaple. alee aay 
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r«c«iv« prla4ry and boosting ImisunLzttlons of Andgenic prcpar*cion< . 

The c«ll fusions arc accomplished by scandard procedures veil known 
to thot* sktlled m the field of iammnology (Kohler and Kilsteln, fiimA 
214:495-^97 (1975) and U.S. Pacent No. 4,376,110; Karclow, E. ct fll, , SiffiM: 
Campbell. X.. "Monoclonal Antibody Technology." In: Llb9ri^9rv Tt^hnlqUfl in 
m ^r^^micct^ »nH Mftl^euUr Hlolorv. Volume 13 (Burdon. R.. Ct 
Elsevier. Aascerdaa (1984); KennetC jJLJJL. MfttioeTonal Anclbodles (Kennetc t£ 
aJL. eds. pp. 365-367. Plenua Press. NY. 1960); de St, Croth. S.F.. ct a L . 
T«minol. Mech. 21:1-21 (1910); Calfre. C. HjiL., Hftthfftfl EntYBgl. 21=^-^6 
(1981): Coding. J.W. 1987, Maf^aelonal Antlhcdtes! Principles and Praccicc , 2nd 
ed. Academic Press, London, 1987). 

Fusion partner cell lines and aethods for fusing and selecting 
hybrldomas and screening for oAbs are veil knovn in the art (Hartlov, E. tX 
Ol^. aiiau; Kavamoto. T. ef el. . H^h. EnSYa?!. 121:266-277 (1986); Kearney, 
J.F. al. . J Taaunol, 121:1548-1550 (1979); Kilmartln. J.V. ct il ■ . J ., Cell 
Rlol, 93:576*582 (1982); Kohler, C. ec at.. EUT. J. iBWngl. i:292-295 (1976); 
Une. D.P. ec al. . J T^tnol H.rh 47:303007 (1981); Mueller. U.V. tS^. 
J I TmB""^^ 87:193.196 (1986); Pontecorvo. C, SfflMtlC CcU Ccnct, 1:397- 

400 (1975); Sharo. J.. fiSjl.. Pr9g. Wfttl. ftCfld. Scl, USA 2i:1420>1424 (1979); 
Shulman, M. et al. . Nature 276:269-270 (1978); Springer, T.A. (ed) . mxUw 
Tai^hnolegy in t^K* Rloeel ^«*^>« and Medicine, Plenua Press. Kev York. 1985; and 
TaggATt. R.T. et al. . SfiiMfifi 212:1228-1230 (1982)), 

The oAbe of the present invention aay be produced In large 
quantities by injecting hybridoaa cells secreting the antibody into the 
peritoneal cavity of alee and, after appropriate tlae, harvesting the ascites 
fluid which contAine a high titer of the aAb, and isolating the oAb therefroa. 
Alternatively, the aAbs «ay be produced by culturing hybridoaa cells in vltyg 
and isolating the eecreted aAb from the cell culture aediua. 

Huaan genes vhich encode the C regions of the chiaerlc antibodies 
of the present invention are derived froa cells vhich express, and preferably, 
produce, huaan Imuaoglobulins . The huaan region can be derived froa any of 
the knovn claases or isocypes of huaan K chains, including gaaaa, «. « e. 
Since the K chain isocype is responsible for the various effector functions of 
an antibody, the choice of region will be guided by the desired effector 
functions, such as coapleaent fixation, or activity In antibody- dependent 
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cellular cytocoxiclcy (ADCC). Preferably, che region Is derived froB gama 
1 (IgCl), gaaaa 3 (IgC3), gaaaa 4 (IgC4). and a (IgM). 

The huaan region can be derived froa either human L chain 
isocype. kappa or laabda. 
3 Genes encoding huaan laaunoglobulln C regions are obtained froa 

human cella by standard cloning techniques (Saabrook, J. ec al. . Molecular 
Cloning; A Laboratory Menual . 2nd Edition, Cold Spring Harbor Preis, Cold 
Spring Harbor, KY (1989)). Huaan C ragion genes are readily available froa 
knovn clones containing genes representing th« tvo classes of L chains and the 

10 five classes of H chains. Chioeric antibody fragaents. such as F(ab')2 «nd 

Fab, can be prepared by designing a chiaeric H chain gene vhieh is 
appropriately truncated. For exaaple, a chiaeric gene encoding the H chain 
portion of an F(ab')2 fragment vould include DHA sequences encoding the GHj^ 
doaain and hinge region of the H chain, followed by a translational stop codon 

15 to yield the truncated ablecule. 

Generally, the chiaeric antibodies of the present invention are 
produced by cloning DHA segaents encoding the H and L chain antigen-binding 
regions of a CCAA-specific antibody, preferably non*huaan, most preferably 
33. 2S or 31.1, and Joining these DHA segaents to DHA segaents encoding huaan 

10 and regions to produce chiaeric isouno globulin* encoding genes. 

Thus, in a preferred eabodiaent. a fused gene is created vhich 
cooprises a first DHA segaent that encodes at least the antigen-binding region 
of non-huaan origin, such as a functionally rearranged V region with joining 
(J) aegaent, linked to a second DHA segaent encoding at least a part of a huaan 

25 C region. This fusion can be aecooplished by the polyaerase chain reaction, as 

reported by Fercundo iILll--t Hianl Svpo. Short Reports i: 88, 1993. 

The DHA encoding the antibody-bindlng region nay be genoaic DHA or 
cDHA. A convenient Alternative to the use of chroBosoaal gene fragaenta as the 
source of DHA encoding the mrine V region antigen*binding segaent is the use 

30 of cDHA for the construction of chiaeric iBaxinoglobulin genes, as reported by 
Uu mt al.. Proe. Wacl . Acad. Sei . . USA 2<t:3439 (1987) And J. iBttUngUfY 
122:3521 (1987), vhlch references are hereby incorporated by reference. The 
tue of cDKA requires that gene expression elevents appropriate for che host 
cell be coabined with the gene in order to achieve synthesis of the desired 

35 protein* The use of cDHA sequences is advantageous over genoaic sequences 
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<which conttln introns). In that cDNA sequ€nc«« ctn expressed in bactcrLa or 
other hoses which Isck appropcltct lUlA- splicing syicsfflfi. 

Therefore, In «n aDbodiaent utilizing cONA encoding the antibody V 
region, the oechod of producing the chimeric antibody involves several seeps, 
5 outlined belov: 

1. Isolation of messenger RKA (am) from the cell line producing the 
monoclonal antibody, cloning and cDNA production cherefroa; 

2. Preparation of a full length cONA library from purified aRKA froa 
which the appropriate V region gene segments of the L and H chain 

10 genes can be: (i) identified with appropriate probas, (II) 

sequenced, and (III) made coopatlble with a C gene segment; 

3. Preparation of C region gene segaents by cDNA preparation and 
cloning; 

4. Construction of cooplete H or L chain coding sequences by linkage 
1^ of the cloned specific V region gene segaenta to cloned h\iaan C 

region gene, as described above; 

5. Expression and production of chlaerlc L and H chains In selected 
hosts, Including prokaryotlc and eukaryotlc cells. 

One cooBon feature of all Innunoglobulln H and L chain genes and 
20 their encoded aRKAs la the J region. H and L chain J regions have different 

sequences, but a high degree of sequence homology exists (greater than 801) 
among each group, especially near the C region. This homology is exploited in 
this method and consenaua sequences of H and L chain J region* may be used to 
design oligonucleotides fop .use as primers for Introducing useful restrieclon 
25 sites into the J region for subsequent linkage of V region segments to human C 

region segaents. 

C region cDNA vectors prepared from human cells can be modified by 
sice-dlreeced mutagenesis to place a restriction site at the analogous position 
in the human sequence. For example, one can clone the complete human kappa 

30 chain C (C^) region and the complete human gamma*! C region (Cjaaas-l>- 

thia case, the altemAtive method based upon genomic C region clones as the 
source for C region vectors would not allow these genes to be expressed in 
bacterial systems where enzymes needed to reaove intervening sequences are 
absent. Cloned V region aegvents are excised and llgated to L or H chain C 

35 region vectora. Alternatively, the humen C^ ^^^ ^i region can be modified by 



wo 96ms 14 



PCT/US9.VU5S4 



15 

Introducing * terxaln*cion codon thereby generating a gene sequence which 
encodes the H chein portion of an Fab aolecule. The coding sequences with 
linked V and C regions are then transferred into appropriate expression 
vehicles for expression In appropriate hosts, prokaryotlc or eukaryotlc. 

Tvo coding DNA sequences are said to be 'operably linked* if the 
linkage results in a continuously translatable sequence without alteration or 
Interruption of the triplet reading fra«e. A DNA coding sequence Is operably 
linked to « g.n* expression eleaent If the linkage results In the proper 
function of that gene expression eleaenc to result in expression of the coding 
sequence . 

Expression vehicles Include plasalds or other vectors. Preferred 
aaong these are vehicles carrying a functionally eoaplete huoan or Cl chain 
sequence having appropriate restriction sltti engineered so chat any V„ or 
chain sequence with appropriate cohesive ends can be easily Inserted therein. 
Human Cj, or Cj^ chain sequenee-contalnlng vehicles thus serve as Interaediates 
for Che expression of .ny desired eoaplete H or L chain in any appropriate 
host. 

A chlaerlc aouse-huaan antibody will typically be synthesized froa 
genes driven by the chroooseaal gene proaoters native to the nouse H and L 
chain V regions used in the constructs: splicing usually occurs between the 
*pllce donor site in the mouse J region and the splice acceptor site preceding 
the huaan C region and also at the ipUce regions that occur within the huaan 
Ch region; polyadenylaclon and transcription tcralnaelon occur at native 
chroBoaoaal sites dovnstreu of the huaan ceding regions. 

Gene expression eleaents useful for the expression of cDKA genes 
Include: <a) viral transcription proaoters and their enhancer eleaents. such 
as Che SV40 early pro»)ter (Okayaw. H. et ll.. Mol c.n lo.n (1983)). 

Rous strceaa virus LW (Goraan. C. ifijl,. Free, w.ti A..d iri 22:6777 
(1982)). and Moloney aurlne leukeala virus LTR (Crosechedl. R, et el Cel^ 
41:885 (1985)); (b) splice regions and polyadenylaclon sites such as chose 
derived froa the $V40 late region (Okayaaa et «1 lli8I»); «nd (c) 
polyadenylatloo sites such as In SV40 (Okayaaa tXjkL., tSOXJk) • 

lanunoglobulln cOHA genes aay be expressed as described by Liu tt 
aU. auaiA. and Weldle 4i_ftl^. fiaat il:21 (1987). using as expression eleaents 
the SV40 early proaoter and Its enhancer, the aouse laaunoglobulln H chain 
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pronot«r cnhtnccrs. SV^O Ucc regLon mRNA splicing, rabbit p-globln Intervening 
sequence. iBnunaglobuUn and rabble f-globln polyadtnylaclon sices, and SV40 
polyadenylacion elenencs. For Imnunoglobulln gents cooprlsed of part cDNA, 
pare genomic DNA (Whlctle tt al.. Pr^tfin Enitntlfring 1:^99 (1987)), cha 
cranccrlpclonal proooter nay b« human cytonegalovtrus (CKV), the proooter 
enhancers derived from CKV and mouie/huaan Immuno globulin, and mi^A splicing 
and polyadenylaclon regions derived from Che nacive chromosomal Immunoglobulin 
sequences . 

In one embodiment, for expression of cDHA genes In rodent cells, 
the transcriptional promoter is a viral LTR sequence, the transcriptional 
promoter enhancers are either or both the mouse immunoglobulin heavy chain 
enhancer and the viral LTR enhanctr, the splice region contains an incron of 
greater than 31 bp. and the polyadenylaclon and transcription termination 
regions are derived from the native chromosomal sequence corresponding to the 
immunoglobulin chain being synthesized. In other embodiments, cDNA sequences 
encoding other proteins are combined with the above-recited expression elements 
to achieve expression of che proteins in mammalian cells. 

Each fused gene is assembled in, or Inserted into, an expression 
vector. Recipient cells capable of expressing che chimeric ImBunoglobulin 
chain gane product arc then transfected singly with a chimeric H or chimeric L 
chain- encoding gene, or are co- transfected with a chimeric H and a chimeric L 
chain gene. The transfected recipient cells are cultured under conditions that 
permit expression of the incorporated genes and the expressed immunoglobulin 
chains or intact antibodies. or fragments are recovered from the culture. In 
one enbodiment, the fused ganes encoding the chlsMric H and L chains, or 
portions thereof, ara assembled in separate expression vectors that are then 
used CO co<cransf«ct a recipient cell. 

Each vector may contain cvo selectable genes, a first selectable 
gena designed for selection in a bacterial system and a second selectable gene 
designed for selection in a eukAryotic system, wherein each vector has a 
different pair of genes. This strategy results in vectors vhich first direct 
the production, and permit amplification, of the fused genes in a bacterial 
system. Subsequently, the genes so produced and amplified in a bacterial host 
are subsequently used to co-transfect a eukaryotlc cell, and allow selection of 
a CO -transfected cell carrying che desired transfected genes. 
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ExAAplea of selecCable genes o£ use in a bAcCerltl lyscea «re Che 
gene chat confers resiscance co uipiclILln and the gene chac confers reslscance 
to chlorsAphtnicoI. Preferred selectable genes for use in exikaryotic 
trans feccancs Include the xanthine guanine phosphorlbosyl transferase gene 
5 (disignsted g&i) and the phosphotransferase gene froa Tn3 (designated neo). 

Selection of cells expressing Ol ^< based on the fact that the enzyne encoded 
by this gene utilizes xanthine as a substrate for purine nucleotide synthesis, 
^areas the analogous endogenous enzyae cannot. In a aeditia containing <1) 
aycophenolic acid, vhich blocks the conversion of inosine aonophosphate co 

10 xanthine aonophosphate. and (2) xanthine, only cells expressing the gpt; gene 

can survive, the product of the blocks the inhibition of protein synthesis 
by the antibiotic C418 and other antibiotics of the neooycin class. 

The cvo selection procedures can be used sifflulcaneously or 
sequentially to select for the expression of losunoglobulin chain genes 

15 introduced on tvo different DHA vectors into a eukaryotic cell. It is not 

necessary to include different selectable aarkers for eukaryotic cells: an H 
and an L chain vector, each containing the same selectable aarkar can be co* 
transfected. After selection of the appropriately resistant cells, the 
aajority of the clones will contain Integrated copies of both H and L chain 

20 vectors. 

Alternatively, the fused genes encoding the chlaeric H and L chains 
can be asseabled on the saae expression vector. 

For transfection of the expression vectors and production of tha 
chlaeric antibody, the preferred recipient cell line is a ayelona cell. 
2S Hyeloaa cells can aynchaslze, assenble and secrete loBunoglobullns encoded by 

transfected Imnoglobulln genes and possess the nechanlsa for glyeosylAClon of 
the ioDunoglobulln. A particularly preferred recipient cell Is the 
Ig«non-produclng oyeloaa cell SP2/0 (ATCC ^CRL 8287). SP2/0 cells produce only 
Imunoglobulln encodad by the transfected genes. Hyeloaa cells can be grovn in 
30 culture or In the peritoneal cavity of a aouse, where secreted iflounoglobulln 
can be obtained froa ascites fluid. Other suitable recipient cells Include 
lymphoid cells such as B lynphocyces of huaan or non*huaan origin, hybrldoaa 
cells of huaan or non*huaan origin, or Interspecies hecerohybridoas cells. 

The expression vector carrying a chlaeric antibody construct of the 
35 present InmentioA aay be Introduced into an appropriate host cell by any of a 
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variety of suiC4bl« oeans. including such biochecBlcal means as cransfonaation. 
cransfeccion, conjugation, pcocoplasc fusion, calclua phosphate -precipitation, 
and application with polycations such as diethylaminoachyl (OEAE) dextran. and 
such mechanical oeans as electroporation, direct microinjection, and 
Bicropcojectile boabardment (Johnston et al.. Scii^nce 2£:fi:1538 (1988)). A. 
preferrod v^y of introducing DMA Into lysphold cells is by electroporation 
(Potter et al. , Proe. Macl . Acad. Set. USA 81:7161 (1984); YoshlUwa. K. fi£ 
al. . jpn, J. Cancer Res. 22:1122-1135). In this procedure, recipient cells are 
subjected to en electric pulse in the presence of the DHA to be Incorporated. 
Typically, after transfection, cells are allowed to recover in complete medium 
for ebout 2ii hours, and ere then seeded in 96 •well culture plates in the 
presence of the selective medium. C418 selection is perfonaed using about O.A 
to 0,8 mg/ml C418. Mycophenolic acid selection utilizes about iu^/mi plus 
about 0.25 mg/ml xanthine. The electroporation technique is expected to yield 
transfection frequencies of about 10'^ to about 10'^ for Sp2/0 cells. In the 
protoplast fusion method, lysotyme is used to strip cell vails from catarrhal 
harboring the recoobituint plasmid containing the chimeric antibody gene. The 
resulting spheroplasts are fused with myeloma cells with polyethylene glycol. 

The chimeric immuno globulin genes of the present Invention can also 
be expressed in nonlymphoid mammalian cells or in other eukaryotic cells, such 
as'ye&st, or in prokaryotic cells. In particular bacteria. 

Yeast provides substantial advantages for the production of 
Imunoglobulln K and L chains. Yeasts carry out post- trans la tional peptide 
modifications including glycosylatlon. A number of recombinant DMA strategies 
now exist which utilize strong promoter aequences and high copy number plasaids 
which can be used for production of the desired proteins in yeast. Yeast 
recognizes leader sequences of cloned maaoalian gene products and secretes 
peptides bearing leader sequences (!.«., pre.-peptides) (Hlctman. li£b 
Tncematlonal Conference on Yeast Canetles and Molecular BiologY, Kontpelier, 
France, September 13-17 « 1982). 

Yeast gene expression systems can be routinely evaluated for the 
levels of production, secretion and the stability of chimeric H and L chain 
proteins and assembled chiaaric antibodies. Any of a series of yeast gene 
expression systems incorporating promoter and termination elements from the 
actively expressed genes coding for glycolytic enzymes produced in large 
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quantities vhen y««t« At« grown in m«dii rich in glucoie can be utilized. 
Known glycolytic gtn««-c«n a1«o provide very efficient trdnscriptton control 
jignAls, For exaaple. the proaocer end cerainitor signali of the 
phofphoglycerace kinece (PCK) gene ten be ucillxed. K nuaber of approaches aay 
be taken for evaluating optimal expression plasalds for the expression of 
cloned iomunoglobulin cOHAJ in y«ast (see Glover. D.M.. ed. , PKA Cloning. Vol. 
pp. 45-66, IRL Press, 1985). 

Bacterial strains aay also be utilited as hosts for the production 
of antibody molecules or antibody fragments described by this invention. 
E. coll K12 strains such as coli V3110 (ATCC 27325). and other 
enterobacteria such as s*l«enella rv^hitmrlun or S^rncU BirgfgCgni. ^nd 
various Pgeudononas species aay ba usad. 

PlasBid vectors containing replicon and control sequences which are 
derived from species compatible with a host cell are used in connection with 
these bacterial hosts. The vector carries a replication site, as well as 
specific genes which are capable of providing phenotypic selection in 
transformed cells. A number of approaches may be taken for evaluating the 
expression plasmids for the production of chimeric antibodies or antibody 
chains encoded by the cloned immunoglobulin cDNAs In bacteria (see Clover. 
D,H., ed.. DKA Cloning. Vol. I . IRL Press. 1985). 

Other preferred hosts are mammalian cells, grown in Vltro or in 
vivo . Kamaallan cells provide post* translation*! modifications to 
immunoglobulin prottln molecules Including leader peptide removal, folding and 
assembly of H and L chains f.glycosylatlon of the antibody molecules, and 
secretion of functional antibody procelo* 

Kaauillan cells which may be useful as hosts for the production of 
antibody proteins. In addition to the cells of lymphoid origin described above, 
includa cells of fibroblast origin, such as Vero (ATCC CRL 81) or CHO-Kl (ATCC 
CRL 61). 

Hany vector systems are available for the expression of cloned H 
and L chain genes In aawallan cells (see Clover, O.K.. ed., PHA CUning. Vgl. 
II, pp. W3-238, IRL Press. 1985), Different approaches can be followed to 
obtain complete H2L2 antibodies. As discussed above, it is possible to co- 
express H and L chains In the same cells to achieve Intracellular association 
and linkage of H and L chains Into complete tetramerlc H2L2 antibodies. The 
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co-txprtsslon c&n occur by using tichtr tht sunt or differenc pUsmids In che 
suae hose. Genes for boch H and L chains can be placed into che saae plasold, 
which is then cransfected into cells, thereby selecting directly for cells Chat 
express both chains. Alternatively, cells aay be cransfected first with a 
5 plasaid encoding one chain, for exaaple the L chain, followed by cransfectlon 
of the resulting cell line vith an H chain plasaid containing a second 
seleccable aarksr. Cell lines producing K2L2 aolecules via either route could 
be cransfected with plaiaide encoding additional copies of H. L. or H plus L 
chains in conjunction with additional selectable aarkers to generate cell lines 

10 with enhanced properties, such as higher production of asseabled H2L2 antibody 

aolecules or enhanced stability of the transf acted cell lines. 

In addition to aAbs or chiaeric antibodies, the present invention 
is also directed to an anti* idiotypic <ancl-Id) antibody specific for V region 
epitopes of the sAb antibody or chiaeric antibody of the invention. An 

IS ant i- Id antibody is an antibody which recognizes unique deceralnancs generally 

associated vith the antigen-binding region of another antibody. The antibody 
specific for CCAA. such as 33.28, is teraed the idiotypic or Id antibody. The 
anci-Id can be prepared by iaaunizing an aniaal of the same species and genetic 
type (e.g. aouse strain) as the source of the Id antibody vith the Id antibody 

20 or the antigen* binding region thereof. The iaffluaized aniaal will recognize and 

respond to che idiotypic deceralnancs of the iasunizing antibody and produce an 
anti-Id antibody. The anti-Id antibody aay also be used as an 'limnunogen* to 
induce an ianune response in yet another aniaal, producing a so-called anti* 
anti-Id antibody. The anti:anti-Id aay be epicopically Identical to the 

25 original antibody which induced the ant 1* Id. Thus, by using antibodies to che 

idiotypic datarainAnts of a aAb, it is possible to identify other clones 
expressing antibodies of identical specificity. 

Accordingly, the aAbs or chiaeric antibodies of the present 
invention aay be used to induce anti«Id antibodies in suitable aniaals. such asl 

30 BALB/c alee. Spleen cells froa stich iaaunized aice can be used to produce 

anti*Id hybridoaaa secreting ant 1* Id aAbs. Further, the and •Id oAba can be 
coupled to a carrier such as keyhole lispet heaocyanin (KLH) and \ued to 
iaounize additional BALB/c alee. Sera froa these aice will contain anti-anti- 
Id antibodies that have the binding properties of the original aAb specific for 

35 a CCAA epitope. 
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The tntlbodiea of the pr«(«nc invention, including their antigen- 
binding fr«ga«ntf and derivatives, have a aultitude of uses relating to the 
dlagnoiia. aonitorlng and therapy of colon, breaat. and ovarian cancer. Such 
uses are suaaarized in Schlom. J.. Cane. R.« 44:3225-3238 (1986). which is 
hereby incorporated by referanea. 

In diagnosis . the anttbodlea aay be uaed In iuunoassays (daacrlbed 
balow) to scraen body fluldt, «uch aa aenia. cputua, effualona. urine, 
carebroaplnal fluid, and the Ilk., for the pr.aenc. of CCAA. Tha antibodies 
■ay be used for scanning or radloi»aglng. when labelled with an appropriate 
radielabel. to detect primary or aetastatlc foci of tua>or cell,. Furthermore. 
Che antibodies are useful In lyaphosclntlgraphy to detect lymph node 
Involvenenc in the dlaaasc. 

The antibodies of the present invention are also useful for 
Imaunopathologleal analysis, such as the differential dlagneals of tumor type, 
the subclasslflcation of the tumor based on its expra.sion of CCAA. Such 
determinations vould be Important In assestaant of metastatic potential, 
predicted responses to therapy and prognosis. 

In particular, because of the specificity of the mAbs and chimeric 
antibodies of the present Invention, they may permit the definition of defining 
aubpopulatlons of tumor cells among the heterogeneous cells present In a 
growing tumor. These antibodies could therefore be used In the typing and 
cross-oatchlng of the tumor call 'lines- eeaprlalng the tumor by means of flow 
cytometry, both at the time of surgery and prior to therapy. An analysis of 
the tumor calll subpopulatlons with the antibodies of this Invention, and a 
battery of additional mAba. is used to define (a) which antigen preparation 
would be the most appropriate for specific active Immunotherapy, (b) which mAb 
or chimeric antibody would be efficacious for ADCC. and (c) which antibody or 
combination of aAha should be used for Imaging the patient at a later date m 
aaarch for recurrent or motaatatlc tumors. 

In addition to their diagnostic utility, the ancibodlea of the 
praaent Invention ara useful for monitoring tha progression of dlaaaaa by 
screening body fluids for CCAA. tadlolmaglng of tumor, or the detection of 
occult metastaala through aspiration cytology, lymph node or bone marrow 
biopsy, or cytology of body fluids. 

A summary of tha ways In which the antibodies of tha present 
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Invention b« used therapeutically Includes direct cytotoxicity by the 
•ntlbody. eltherlnedUted by eoapleaent (CDC) or by effector cells (ADCC) . 
conjugated to antl-tuaor drugs, toxins, radionuclides. Tlie antibodies can be 
used for ex vivo removal of tuoor cells froa the circulation or from bone 
marrow. 

Some of these approaches are described In more detail below. Armed 
with the teachings provided herein, one of ordinary skill In the arc will know 
how to use the antibodies of the present Invention for diagnostic . oionltorlng 
or therapeutic purposes without undue experimentation. 

The preferred animal subject of the present Invention Is a mamal. 
By the ter« 'majMal* Is meant an Individual belonging to the class Haaaalla. 
The Invention Is particularly useful In the treatment of human subjects. 

By the term 'treating* I's Intended the administering to subjects of 
the antibodies of the present Invention or a fragment or derivative thereof for 
purposes which may Include prevention, amelioration, or cure of colon. bre4st. 

and ovarian cancer. 

The pharmaceutical compositions of the present invention may be 
administered by any means that achieve their Intended purpose. Amounts and 
regUens for the adainUtratlon of antibodies, their fragments or derivatives 
can be determined readily by those with ordinary skill in the clinical art of 
treetlng colon, breast, and ovarian cancer and related disease. 

For exa-ple. administration may be by parenteral, subcutaneous, 
intravenous. Intraswscular , Intraperitoneal, transdermal, or buccal routes. 
Alternatively, or concurrently, administration may be by the oral route. The 
desege adalnlitered will be dependent upon the age. health, and weight of the 
recipient, kind of concurrent treataent. If any. frequency of treatment, and 
the nacure of the effect desired. 

Compositions within the scope of this Invention include all 
compositions wherein the antibody, fragment or derivative Is contained In an 
aaeunt effeeclve to achieve its intended purpose. While individual need. vary, 
determination of optlaal ranges of effective eaounti of each component Is 
within the skill of the art. The effective dose Is a function of the 
Individual chimeric or monoclonal antibody, the presence and nature of a 
conjugated therapeutic agent (see below), the patient and his Clinical statu*, 
and can vary from about 10 ngAg body weight to about 100 
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10 ug/kg body weight. The preferred dosages coaprise O.l to 10 agAg body 
weight. 

In addition to the pharaacologtcally active coapounda, the new 
pharttACtutlcAl coapoaltlons aay conttln suitable pharaACtutlctlly acceptable 
carriers comprlilng exclplents ftnd 4UxilUrle* which facilitate processing of 
the active coapounds Inco preparations which can be used pharmaceutlcally. 
Preferably, the preparations, contain froa About 0.01 to 99 percent, preferably 
froa about 20 to 75 percent of actlva coapoundCs), together with the exclpient. 

Preparations of the sntibody. fragaent or derivative of the present 
Invention for perentersl adalnlstretlon, such as In detectebly Ubelled fora 
for laaglng or In a free or conjugated form for therapy. Include sterile 
aqueous or non-aqueous solutions, suspensions, and eaulsions. Exajsples of non- 
Aqueous solvents are propyleneglycol, poly ethylene glycol, vegeteble oil such as 
olive oil, and injectable organic esters such as echyloleate. Aqueous cerrlers 
Include VAter. Alcoholic/Aqueous solutions, eaulsions or suspensions. Including 
sAllne And buffered nedla. pArenterAl vehicles Including sodlua chloride 
solution. Ringer's dextrose, dextrose and sodlua chloride, UctAted Ringer's, 
or fixed oils. Intrevenous vehicles include fluid and nutrient replenishers . 
such AS those besed on Ringer's dextrose, end the like. FreservAtlves And 
other Additives OAy Also be present, such as. for exaaple. sntlalcroblAls. 
Ant I -oxidants, cheletlng Agents, And Inert geses And the like. See, generelly. 
Remington's PhAraAceutleal Seteneft. I6th ed.. Hack Publishing Co.. Eascon, PA. 
1980. 

In particular, -the antibodies, frasaents and derivstlves of the 
present invention ere useful for treating a subject having or developing colon, 
breast, and ovArlAn AdanocArclnooA. Such treetaent coaprlses perenterally 
adalniaterlng a single or aultiple doaea of the Antibody. frAgaent or 
derivative, or a conjugate thereof. 

The antibodies of this invention can be adapted for therapeutic 
efficacy by virtue of their ability to aedlate ADCC and/or CDC against cells 
having CCAA associated with their surface. For these activities, either an 
endogenous source or An exogenous source of effector cells (for ADCC) or 
co^leaent coaponents (for COC) cen be utilixed. 

The Antibodies of this invention, their fregaents, end derlvAtlves 
csn be used therepeutlcAlly as laaunoconJugAtes (see for review: Dlllasn. 
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R.O., ^nn. Int. Med. HI: 592-603 (1989)). They can be coupled to cytocoxic 
procelns. Including, but noc limlcad co. Rlcin-A, PseudoaonAj coxin. DiphtherlA 
coxin, And cuaor necrosis fsccor. Toxins conjugsced co tnclbodles or ocher 
llgends are known In the «rt (see, for exsaple , Olsnes, S, ec al . . Imnunol . 
Today 1Q:291.295 (1989)). Plsnt end becterUl toxins typlcslly kill cells by 
disrupting Che protein synthetic aachinery. 

The Antibodies of this invention csn be conjugated to Additional 
types of thetApeutlc moieties including, but not Halted to, diegnoscic 
radionuclides and cytotoxic agencs such at cytotoxic radionuclides, drugs and 
proteins. Exasples of rAdionuclides which csn be coupled to Antibodies And 
delivered tn vivo to sites of antigen include ^^hi, . ^^^Re. and 

which list is not intended to be exhaustive. The radionuclides exert their 
cytotoxic effect by locAlly IrrAdlAting the cells, IcAding to various 
intracellular lesions, as is known in the arc of radiotherapy. 

Cytotoxic drugs which can be conjugated to antibodies and 
subsequently uaed for tn vivo therapy include, but are not lioited to, 
daunorubicin. doxorubicin, aethotrexate. and Kitoaycin C. Cytotoxic drugs 
interfere with critical cellular processes including ONA. RNA. And protein 
synthesis. For a fuller exposition of these clssses of drugs v^lch Are known 
in the Art, and their aechanisas of action, see Coodoan, A.G., £^ al . . Coodinan 
and Ctlaan's THE VHMRHACGlJiGTCkL BASTS OF THERAPEUTTCS . 7th £d. , MacaiUan 
Publishing Co.. 1985. 

The antibodies of this invention aay be advancAgeously utilized in 
coordinAtlcn with other tsonoclonal or chiaerlc antibodies, or with lysphokines 
or heaopolecU growth faecorsi ecc.. vhlch serve co Increase tee nuaber or 
activity of effector cells which Interact with the antibodies. 

The antibodies, fragaents, or derivatives of this invention, 
attached to a solid support, can be used to reaove soluble colon carcinoaa- 
associated antigens froa fluids or tissue or cell extracts. In a preferred 
eabodlaent, they are used to rsaove soluble tuaor antigens froa blood or blood 
plasaa products. In another preferred eabodlaent. the antibodies are 
advantageously used In extracorporeal iaounoadsorbent devices* which are known 
in the art (see, for exaaple. S^ainara t n Heaseelofv. Vol. 26 (2 Suppl. 1) 
(1989)). Patient blood or ether body fluid is exposed to the attached 
antibody, resulting in partial or coapUte reaoval of circulating CCAA (free or 
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In locaune conpltxt*), of CCAA-betring cells, following which th« fluid is 
r»cumed Co ch« body. This iBOunoidsorption c«n be lapl<m«ncad In « continuous 
flov arrAngencnt, vich or vichouc Interposing A cell cantrlfugacion seep. S««. 
for cxuiple. TtrmAn, D.S. Igmunol. 112:1971.1975 (1976). 

Th« prei«nt invention «lso provid«« ch« 4bov« Antlbodiej, fr«ga«ncs 
«nd derivactves , d«c«ct4bly Ubtlled. as described below. 

The ancibodies of the present invenclon ere useful for inaunoasseys 
vhlch detect or quantlttte CCAA or cells bearing CCAA in a saaple. Such an 
laaunoassay typically comprises incubating a biological sample in the presence 
of a detectably labelled antibody of Che present invention capable of 
identifying the tuaor antigen, and detecting the labelled antibody vhlch i« 
bound in a aaaple. 

Thus, in this aspect of the Invenclon, a biological saaple aay be 
treated wlch nitrocellulose, or other solid support or carrier which is capable 
of imaobilizlng cells, cell partlclea or soluble proteins or glycoproteins. 
The support aay then be washed wlch suitable buffers followed by treatment with 
the detectably labelled antibody of the present Invention. The solid phase 
support may then be washed with the buffer a second cime to remove unbound 
antibody. The amount of bound label on aald solid support may then be detected 
by conventional means . 

By •eolld phase support* or "carrier* is Intended any support 
capable of binding antigen or antibodies. Well-known supports or carriers 
include glass, polystyrene, polypropylene, polyethylene, dextran. nylon, 
aaylaaes, natural and modified celluloses, polyacrylaaidea , agaroses, and 
oagnetlte. The nature of the carrier can be either soluble to some extent or 
Insoluble for the purposes of the present Invention. The support material may 
have virtually any poaaible structural configuration so long as the coupled 
molecule ia capable of binding to CCAA or the antibody specific for CCAA. 
Thus, the support configuration may be apherical. as in a bead, or cylindrical, 
as In the inside surface of a test tube, or the external surface of a rod. 
Alternatively, the surface may be flat such as a sheet, test strip, etc. 
Preferred supports include polystyrene beads. Those skilled in the art will 
knov many other suitable carriers for binding antibody or antigen, or will be 
able to ascertain the same by use of routine experimentation. 

The binding activity of a given lot of antibody may be determined 
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according co vell-knovn a«cho<U. Those skilled In the arc vlll be able to 
decemlne operaclA/t and opciaal aaaay conditions for each determination by 
employing routlnt txperlacntacion. 

One of the ways in which the antibody of the present invention can 
S be detectably labelled la by linking the saae to an enzyae and use in an enxyne 

iasunoasaay (£IA) or enzyae-linked lanunosorbent assay (EUSA). This enzyae, 
vhen subsequently exposed Co Ics subscrate. vlll react with the subscrace 
generacing a chealcal aolecy vhieh can be detected, for exaaple. by 
speccrophocoaecrlc, fluoroaccrlc or by visual aeans. In an alee mace 

10 eabodiment, che enzyme is used co label a binding parcner for che antibody of 

Che invencion. Such a binding parCner oay be an antibody against the conscanc 
or variable region of che antibody of che invencion, such as a hecerologoua 
anci-mouae iaaunoglobulin ancibody. Altemacively, che binding parcner aay be 
a non-anclbody procein capable of binding co che antibody of che presenc 

15 invencion. such as scaphylococeal procein A. or screpcococcal procein C. 

EnzytDea which can be used Co dececcably label che CCAA-speclflc 
ancibodles of che presenc invencion, or the binding partners for these 
anClbodies. include, buc are noc liniced Co. nalace dehydrogenase, 
scaphylococeal nuclease, delCa-5-scerold isoaerase, yeasc alcohol 

20 dehydrogtnase, alpha* glycerophosphace dehydrogenase, crlose phosphate 

isoaerase. horseradish peroxidase, alkaline phosphacase, asparaginase, glucose 
oxidase. beca«galaccosidaae. rlbonuclease, urease. caCalase, glucose«6* 
phosphace dehydrogenase, glycoaaylase and acecylchollnescerase. 

6y radloaeclvely labelling che ancibody of che presenc invencion or 

25 che binding parcner, Ic it posiible co dececc CCAA chrough che use of a 
radiolniunoassay (RIA) (set, for exaaple. Work, T.S. et al. . Laboracory 
TechnlQuet and Rioehenletrv in Kolecular Btolo|v. Norch Holland Publishing 
Coapany. H.Y. (197B)). The radioactive Isocope can be dececced by such aeans 
as the use of a gao&a counCer or a sclncillaclan counter or by aucoradiography. 

20 Isotopes which are particularly useful for che purpose of che present Invencion 
are well known in che arc. 

Ic is also possible co label che ancibodles or binding parcners 
with a fluorescent coapound. Vhen the f luorescently labelled antibody is 
exposed to light of the proper wave length. Its presence can then be detected 

35 due to fluorescence. Among the aost conaonly used fluorescent labelling 
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coopounds «r« fluorescein isothlocyenate, rhodeiBine, phycoerychrin, 
phycocyAnln. tllophycocyAnLn, fi-phthaldehyde And f LouraecAaln*. 

The Antibodies cen aIso be detecCAbly Ubelled using fluorescence* 
eaittlng accels such as ^^^Im, or others of the lenthenlde series. These 
5 Betels can be ettsehed to the antibody using such aetel cheleting groups as 

diethylenetrieainepentAecetic scid (DTPA) or ethylenedieoine-tecrAAcetic ACid 
(EDTA), 

The Antibodies of the present invention Also cAn be deteccebly 
lebelled by coupling to a cheailuainescent coopound. The presence of the 

10 chemiluaineseently lebelled Antibody is then deterained by detecting the 

pres«nc« of luainescence thet Arises during the course of e chefflicel reection. 
ExAoples of perciculArly useful chemiluainescenc labelling cootpounds ere 
luainol, isolufflinol, imidezole, ecridiniua salt end oxeUte ester. 

Likewise , a bioluaineacent ceapound aAy be used to lebel the 

15 Antibody, fragaent or derivecive of the present invention. Bioluainescence is * 

A type of cheoiluainescence found in blologicsl systems, in which a catelytic 
protein increeses the efficiency of the cheailuminescent reaction. The 
presence of a bloluainescent protein is determined by detecting the presence of 
luainescence, laportanc bloluainescent coepounds for purposes of labelling are 

20 luciferin, lucifcrase end aequorin. 

Detection of the Antibody, fragaent or derivative nay be 
accomplished by a scintilUtion counter, for example, if the detectable lebel 
is a radioactive gamaa emitter, or by a fluorometer. for example, if the label 
is a fluorescent material, In the case of an enzyae label, the detection can 

25 be aeeonpllshed by colorimecrlc methods vhich employ a substrate for the 

enzyme. t>ecection may also be accomplished by visual comparison of the extent 
of enxyaatic reaction of a substrate in comparison with similarly prepared 
standards. 

detection may be accomplished by removing a histological 
JO apecimen from a patient, and providing the labelled antibody, or the unlabelled 

antibody plus a labelled binding partner to such a specimen. Through the use 
of such a procedure, it is possible to determine not only the presence of the 
antigen but also its distribution in the examined tissue. Using the present 
invention, those of ordinary skill will readily perceive thet any of a wide 
J5 variety of histological methods (luch as staining procedures) can be modified 
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in order to achieve such in stcu deteccion. Such methods include, for exaaple, 
iouBunohistocheaicAl staining procedures. In a preferred cabodiaant, an avidin* 
biotin ioDDunoperoxidase staining systeo can be used, and a kit utilizing this 
system is also contamplatad. 

The kit employing aAba or chimeric antibodies of the present 
invention can be used for imunohistochemical evaluation of colon, breast, and 
ovarian carcinoma. Indications for tissue study are to evaluate subpopulations 
of tuaor calls that express the antigens defined by nAbs 31.1 and 33.26. 

The colon kit is comprised of the reagents necessary for 
lomunohistocheaical analysis as follovs: 

a) mAbs 31.1, 33.26 or mouse/human chimeric antibody Chi #1. and 
the mAb for carcinoembryonic antigen (C£A) , the latter 
representing the standard monoclonal used for colon tissue 
iBaunohistocheaistry; 

b) reagents for ioaunoperoxidase (blocking reagent) in the form 
of, for example, goat serum; and secondary antibody, such as. 
for example, goat anti*oouse antibody; 

c) immunoperoxidase; and 

d) reagents to produce the brown coloration. 

Similar kits cen be employed for the immunohlstochemical analysis of 
breast and ovarian cArelnoma. 

The iBunoper oxidase technique to be employed is chat of 
Scemberger. The primary antibody (mAb or chimeric antibody) serves as an 
antigen vhlch can bind moT€ than one secondary antibody. The secondary 
antibodies form a "bridge* betveen the primary antibody and the horseradish 
peroxidase* antiperoxidase complexes. 

The kit contemplated herein can be used to study fully developed 
colon, carcinoma, polyps in transformation to define the extent of malignant . 
transformation, benign polyps to see if a site of transformation has been 
missed and inflammatory bovel disease to evaluate any sites of undetected 
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trAnsfornation. SlmiUr kits cm be employed Co study breasc and ovsrlxn 
carclnooAS. 

Another kit sLnLlAX to th« tbovc kit is aUq conteaipUced which 
u«e« All five oAbs to colon cArcinoat In order to evAluAte a11 »ubpopulAclon« 
of tuaor* And aa such hai the capAblllcy to type And cross -OACch the lesions. 

The Antibody, frAgnent or derlvetive of the present invention oey 
be Adapted for utilizAtion in An inaunometric Assay. aIso known as a "two-site" 
or -sandwich" asssy. In a typicAl isBBunooetric assAy, a quantity of unUbelled 
Antibody (or frAgnent of antibody), is bound to a solid support thst is 
insoluble in the fluid being tested and a quantity of detectably labelled 
Aoluble Antibody is Added to pemit detection end/or quantltAtion of the 
ternary coaplex fortted between solid-phAse antibody, antigen, and labelled 
antibody. 

TypicAl, And preferred, iamunomctric Asssys include "forvArd* 
ASSAys in which the Antiix>dy bound to the solid phese is first contscced with 
the SAople being testad to extrect the tuaor Antigen fro« the SAOple by 
formation of a binAry solid phAse entibody-CCAA coaplex. After a suitable 
incubation period, the solid support is washed to reaove the residue of the 
fluid sa2iple, Including unreacted tuaor antigen, if any. and than contacted 
with the solution containing an xinknown quantity of labelled antibody (which 
functions as a 'reporter aolecule"). After a second incubation period to 
permit the labelled antibody to cooplex with the CCAA bound to the solid 
support through the unlabelled antibody, the solid support is washed a aecond 
ciae to reaove the unreactAd labelled antibody. This type of forward sandwich 
aaaay oay be a alaple •yes/no" asaay to deteraine whether CCAA is preaent or 
may be made quantitative by comparing the meaaure of labelled antibody vith 
that obtained for a atendard sAople conteining known quantitiea of the antigen. 
Such «tvo-aite" or "sandwich" assays are described by Vide ^ jtadtotmuTi* Aofy 
iilihfii, Kirkham. ed. . E. & S. Livingstone. Edinburgh. 1970. pp. 199-206). 

Other type of "aandwich" assays, which may alao be useful with 
CCAA. are the ao-called ■alnultaneous* and ■reverie" aasaya. A simultaneous 
assay involves a aingle incubation step wherein the antibody bound to the solid 
support and labelled antibody are both added to the saaple being tested at the 
same time. After the incubation is completed, the solid support is washed to 
reaove the residue of fluid saaple and uncoaplexed labelled entibody. The 
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presence of labelled intibody assocUted with che solid support Is then 
determined as It would be In a conventional "forward" sandwich asaay. 

In the 'reverse- assay, ctapwlsa addition first of a solution of 
labelled antibody to the fluid laaple. followed by the addition of unlabelled 
antibody bound to a solid support after a suitable Incubation period, Is 
utlllred. After a second incubation, the solid phase Is washed in conventional 
fashion to free it of the residue of the aaisple belnj tested and the solution 
of unreacted labelled antibody. The deteralnation of labelled antibody 
misoclated with a solid support Is then daterained as In the -slnultaneous- and 
"forward" assays. In one embodlnent, a conbination of antibodies of the 
present invention specific for separate epitopes oay be used to construct a 
sensitive three-site iomunoradloaetrlc assay. 

For purposes of tn vivo lmatin( of colon, breast, and ovarian 
cancer using the antibodies of the present Invention, there are aany different 
labela and aethods of labelling known to those of ordinary skill in the art. 
Exaaples of the types of labels which can be used in che present invention 
Include radioactive isotopes, paranagnetic isotopes, and compounds which can be 
iBAged by positron eaisslon tomography (PET) . Those of ordinary skill in the 
art will know of other suitable labels for binding to the antibodies used in 
the invention, or will be able to ascertain such, using routine experiaents. 
Furthermore, the binding of these labels to the antibody can be done using 
standard techniques coomon to those of ordinary skill in the art. 

For diagnostic in vivo Imaging, the type of detection instrument 
available is a major factor,in selecting a given radionuclide. The 
radionuclide chosen must have a type of decay which is detectable by a given 
type of instrument . In general, any conventional method for visualizing 
diagnostic imaging can be utilized in accordance with this invention. 

Another important factor in selecting a diagnostic radionuclide for 
vtvQ iaaging is that the half-life of a radionuclide be long enough so that 
it is still detectable at the time of maximum uptake by the target issue, but 
short enough ao that deleterious radiation of the host is minimized. In one 
preferred embodiment, a radionuclide uaed for <n vivo imaging does not emit 
particles, but produces a large number of photons in a 140-200 keV range, which 
may be readily detected by conventional gaaaa cameras. 

For In vivo diagnosis, radionuclides may be bound to the antibody 
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etcher directly or Indirectly by using .n incemediary functional group. 
Interaedlery funccioa.1 group* which «re often used to bind r*dlol.otop« which 
exl,c MtaUlc Ion, to th. .nclbodles ere the ch.l.tlng «genM. dlethyl.n. 
trlMlne p.nta«etlc ecid (DTFA) and .thylene dl«lne t«trt«cetlc «ld (EDTA) 
Ex«ple, of ..telllc Ion. which can b. bound to th. antlbodl.. of tha pra.ent 
Invention are ""Tc. ^^h. lUln. "ll. 67c. 125, 6«c. 72^. 

Mzr. and 201n. • . I. Ca. A,. 

Th. .pacifically ex..pllfl.d .Ab. 3J.28 and 31.1. «„d the chl.arlc 
«tlbody Chi n may be uaed to facilitate the production of additional »Ab, 
which bind Che aaa. or immunologically eroai -raactlv. colon carclnoaa- 
...oclacd antigens. First, ch.se antibodies may be conjugat.d to a 
chroMtographlc support, and used to Immunopurtfy colon carclnoma.as.ociat.d 
•ntlg.ns. Th... purlfUd antigens. In turn, may be used to stimulate an Immune 
response In suitable animals. Secondly, spl.en cells fro. the responsive 
animals may be fused to Immortalizing c.lls. and th. resulting hybrldomas 
.cr..n.d for secretion of .ntlbcdl.s which bind to th. purlfl.d antigen and/or 
who., binding to colon c.rclnoma.assoclat.d antigen Is compatltlv.ly Inhibited 
by antibody 33.28 or 31.1. or chimeric antibody Chi #1. 

Having now g.nerally described th. inv.nclon. the same will b. 
further understood by refer.nc. to certain specific ex«.pl.. which are Included 
herein for purposes of Illustration only and are not Inc.nded to b. limiting 
unl.sa otherwise specified. 



Preparation «nd rt.pr«efrf na tion af e>|] ; 
Colon C<irf1noir..A.«a«.4..-«M Anel.iin tr.qf^) 
Ihe antigenic preparation was obtained from pooled colon carcinoma 
m«abrane. according to th. method deacrlbed by Holllnshead et .1 Cancer 
ii:480 <1985). This antigenic material was purlfl.d to th. .xtent that th. 
-.•bran, fraction* war. fr.. of HL-A antlg.n* and ver. s.parafd from much of 
th. non. immunogenic glycoprocln fractions. In Its final for. th. antigenic 
preparation was shown to be lm.unog.nlc In a .pacific mannar In human, a. 
evidenced by It. capability of eliciting a delayed hypersensitivity reaction 
only m patient, with active colon, breast, and ovary carclnoM. 
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Tuaor cell su*p«nilon$ In saline were prepared from fresh operating 
room apecliDens. Slnglft cell fuspenslons. obwlned by conventional means, were 
centrlfujed for 10 atnutei *t about 400 x g and the tupernatant wa« retained. 
The cell pellet was resuspended and recentrlfuged. The membrane material was 
examined by electron microscopy co essuce thmc only oeobcane m»cerl«l <*nd no 
intact cells) was present, and the protein content was measured by the Uwry 
method. 

The membrane material was next subjected to sequential low 
frequency sonicatlon and resuspended as a soluble pool of membrane proteins. 
The soluble sonicates were separated by gel filtration on Seph.d«x.620O. 
Fractions of 2 ml were collected and the absorbance profile at 220 and 280 la 
was recorded. Fractions comprising Individual protein peaks were pooled, and 
the pools were concentrated by OUflo ultrafiltration. Seph»dex-C200 fractions 
IR end IIA. es defined by tlollinshead si_iL.. (suail) . w«re further purified by 
gradient polyacrylealde gel electrophoresis <?AGE). The fractions were t««t«d 
for their ability to elicit positive delayed cutaneous hypersensitivity 
reactions In patients with colon carcinoma. Those fractions with laaunogenlc 
activity were said to contain colon careinoma-associated antigens (CCAA) and 
were employed es iamunogens and screening agents in the preparation of the 
oAbs. 

By gradient PAGE, a double -banded antigen distinct from that of 
carclnoembryonlc antigen (Cold. P. suJL. J, E«B. Wttf. iZl-.'.^.fcSl (1965): 
Holllnsheed. A. >ir .1- - fi«tie.r ii:680 (1985)) was Identified end isolated. The 
bands comprising this antigen migr*ted 6.3 and 6.6 em. distant fro» tracking 
dye. Biochemical mnalysls of the antigen proved that It was glycoprotein. The 
molecular weight of the antigen was estimated based on the eleetrophoretlc 
mobility of transferrin {6.4-6.5 cm) which has a molecuUr weight of 76.5 kD*. 

EXA12II-XX 

PTeti«rettet » Sereentny of Monoclonal AntlbotfUi 
Monoclonal antibodies (mAbs) against human colon carcinoma- 
associated antigens (CCAA) were obtained by the production and cloning of 
hybrids resulting from the fusion of mouse myeloma cells Sp2/0.AgU with spleen 
cells from BAL»/c mice which had been imaunUed with the CCAA described above. 



wo 96/08SN 



PCT/US95/115S4 



3i 



Five hybrid cIomi were established. «s described below, and 
designaced as 31.2, 31.1. 77. 33.23 and 33.28. All five .Abs reacted scrongly 
vlth the CCAA and with two colon carclnoM cell lines (SW4B0 and SW620) when 
assayed by ELISA. Two of the .Abs. 31.1. and 33.28. were studied In greatest 
dcull. 

A. loaunitacion and Cell Fusion 

»ALB/e alee were imunlzed by Intraperitoneal injection of 50 of 
the CCAA described above awUlfied In eoaplete Freund'a adjuvant, as described 
by HolUnshead In clinical trials (Holllnshead t^ll.. , ten day* later 

the Bice received an Intravenous booster Injection of the saae aaounc of CCAA ' 
In «4llne. Mice were sacrificed three days later and chelr spleen cells 
obtained. Cell fusion was perforaed by Incubation 5 x lo' aouse spleen cell, 
with 107 ,P2/0-AgW «yelo»a cells In 40X polyethylene glycol (MW-1500) 

B. Screening of Hybrid Clones 

An enzyae. linked iamunosorbent assay (ELISA). destrlbed by Tseng u 
JSSl 22:1175 (1986). was used for Che detection of hybtldo.. clones 
producing antibodies specific for the CCAA. CCAA (100 ng/v.ll) was l«,obilixed 
on polystyrene alcroplaces. Antibodies present In the test supematants were 
aiowed to bind to the i»oblli«ed antigens. The presence of the bound B«irlne 
■Abs we, detected with peroxlda.e-conjugated second antibodies, specific for 
■ouse lanrunoglobulins. followed by the ehroaogenic substrate for peroxidase. 
O-phenyldiaalne. Well, .howlng color reactions yielding Absorbance, »0.500 
units ware scored as positive. Kegatlv. controls gave value, of 0.01 to 0.09 



units 



HybridoM well, .coring as positive by ELISA were further screened 
by Indirect i«««mofluore.cenc.. using various cuw,r cell, and nonul cells as 
identified In Table 1. below. All of the tuaor cell line, were obtained froa 
Che AlCC. CelU were incubated with hybridoaa culture supernatant, at an 
*Pproprlaee dilution (1:2) In phosphate buffered saline (PBS) for I hour at 
4-C. The cell, were washed and incubated with a fluorescein- labelled goat 
*ntl.«>u.e i«unoglobulln «tlbody. The cell, were then wa.hed three ci.es 
with PBS and exaaltied by fluore.cence aicroscopy. The re.ult. appear in Table 



Tab1« 1 , 
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INDIRICT IKKTOOFLOOit£SC£NC£ mCTIVITY OF AKTI-COLON 
CX£CIN0XA-ASS0CIAT£D ANTICEK(S} (COAA) KoAbS VITH UUKAN 
CUITDW CILLS* 





CELLS 






REACTIVITY OF MoAbS» 








31. 2 


77 


31.1 33. 2B 


33.23 


5 


TUMOR LTNgS 
SV948(COL) 
HCTII6(C0L) 




♦ 








tflDR(COL) 


+ 










COL0320(COL) 




+ 


+ 




10 


HS619{COL) 
HS853(COL) 
CAC0.2<C0L> 












SK-CO-KCOL) 












HT-29(COL) 




+ 


+ 




1 < 

X J 














SV4S0(COL) 








+ 




SV620(COL) 


+ 


+ 








231{BR) 






• • 






CAHA-l(BR) 










20 


FAN-KFAM) 
MIA (PAH) 
HS766T(PAH) 
H-I4(X£L) 
HTl080(riI) 










25 


U1(0$) 
IE-8S(0S) 
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NORMA!. 

££U< 

WORMAL WIMAIf 
PMC 



A. CULTtme SUPERNATANT WAS DILUTED 1:2 WITH PK. 

». POSITIVE (*) AND KECATIVE (■) REACTIVITIES WERE DEHHED BY INTENSITY OF 
THE MEHBRANE FLUORESCENCE AS COMPARED TO THE BACKGROUND. 

C. COL: COLON CARCINOMA; BR: BREAST CARCINOMA; 

PAN; PANCREATIC CARCINOMA; FIB: FIBROSOMCOMA. 
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PXAXPll III 

The *ntl-CCAA a^bs produced end detected es above were elio tested 
for reectlvLty with fresh huaen tisiue. Cryoetet sections of the tissue types 
listed In Table 2, below, were fixed with 3.5: formeldehyde In PBS end then 
washed three times with PBS. For indirect lanunofluorescence studies, the 
sections were incubeted with the >Ab« and then stelned with e fluoresceln- 
lebelled second entlbody es ebove. 

AS Is shown in Table 2. nAbs 31.1 and 33.28 were highly specific 
for colon carclnona cells. This Indicates that an antigen (CCAA) which was 
highly specific for colon carclnoaa and, furthermore, was laaunogenlc in colon 
carcinoma patients (positive OH reactions), and served as a successful 
IsBSunogcn In mice for the devnd phycoerythrln excitation was used. Trigger 
regions were established by examining cells by forward versus 90' light 
scatter. As shown In Teble 4. both 31.1 and 33.28 bound to colon carcinoma 
cells; neither mAb bound significantly to PBKC. 



Indirect Imunofluorescence of Antl*CCAA Mabs with 

Flesh Human Tissues* 

Tumor 

Colon Carcinoma 3/3 3/3 

Pancreatic Carcinoma 0/2 0/2 

Melanoma 0/2 0/1 

Breast Carcinoma 0/2 O/l 



Normal 
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PlacenCA O/l 0/1 

Llv.r 0/1 O/l 

Colon 0/3 0/3 

Spleen 0/1 0/1 

Thyauj 0/1 O/l 

Mu«cle 0/1 O/l 



A. Ajtciclc fluid WAS dlluced 1:50 with PfiS. Cryoscac sections (4-6 pH 

thick) vcre fixed vlch 3.51 formaldehyde In PfiS for 10 alnutts end then 
10 washed three times in PfiS. Sections w«re stored at •70*C unless used 

Immediately. 

Results are expressed as number of positive/negative of tissue tested; 



Table 3 shows the rasults of an ioaunoabsorptlon analysis of the 
Kabs. Three colon carcinoma cell lines (HI- 29. VIDR and SV 620) and an 
osteosarcoma cell line (LH) were used to absorb fluorescein lsothiocy«nate 
(riTC) •conjugated Kabs 31.1 or 33. 2S. Ascites fluid from mice in which the 
hybridomas were growing, diluted 1:50, was added to the absorbing cells. The 
mixtures were incubated for I hr at Either 2 x lO' cells (Table 3, Part 

A) or 10^ cells (Table 3, Part 5) were used to absorb the antibodies (Table 3) 
The osteosarcoma cell line did not absorb out 31.1 or 33.28 activity, while the 
colon carcinoma cell liner did. 



15 



20 



25 lanunoabsoroeton Analvsia of mAba 

Abiorblng Calla 
mil mi Stf620 

BAb AfiAA Afi AB 



30 33,28 - + 



> + 
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31,1 • + • + • + + ^ 

CytofluoroMCrlc «n4ly<l« V4t used to ae«sure che binding of 31.1, 
33.28 And A control mkb to HT29, UIDR And SWA80 tuaor cells end to peclphcnl 
blood Bononuclear cells (PEMCs) An Orcho Spectnia III CytofluorogrAph. equipped 
with en ergon leser cepeble of fluorescein end phycoerythrin excicetion ves 
used. Trigger regions were esteblished by exeaining cells by forward versus 
90* light scatter. As shown in Table 4. both 31.1 end 33.28 bound to colon 
carcinoaa cells; neither oAb bound significantly to PfiHC. 

Tltlf ^ 

SUMMARY or CYTOnjUOROMmiC ANALYSIS 

X of cells stained with mAb; 

Cells £2Il£I2l 

15 KT29 51.0 53.9 9.2 

WlDr 21.0 ND 8,1 

SU480 37.0 32.0 3.8 

FBMC 2.1 2.1 ND 

20 The heavy and light chain isotypes of the oAbs were detersined by 

lammodif fusion. The 31. 1 mAb was found to be an IgGl with a Icappa light 
chain. The 33.28 oAb was found to be an IgG2« with a Vtappa light chain (Table 
5), This ie in strong contrast to the prior art oAb 19.9 (Uerlyn, M. et el. . 
J. Biol f^mm 22Z:U36S-U369 (1982)) which is of the IgGl class (Herlyn, D. 

25 tC il,. Froe. Natl. Acad, tci USA 22:^761.4765 (1982)). Inporcantly, 

antibodies of the IgC2a class are expected to be aore useful for 
taauaotherapeutic purposes (Colcher, D. et al. . Proc. Natl. Acad. Sei. USA 
78:3199-3203 (1981)). Although the 19.9 mAb has reactivity to colon tuaors, it 
was derived by ioaunization with pancreatic carcinoma antigens, and is 

30 therefore cross -reactive with colon. This is analogous to the sittiaticn with 

the B72.3 aAb (IcitationJ ) , which is a colon- reactive antibody obtained by 
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ionunLzACLon with brttsc CAnc«r tissue. 



Isocyping of Monoclonal Antibodies 



Culture IgCl IgC2A IgC2b IgK Lifht Chains 

Supernatant lUppa Laabda 



31.2 . + 

31.1 + 

77 . . + 

33.23 • + . 

33.28 • + 



EXAK?Lg T7 

Characterization of the Colon Careinona.At seeiated Anttf^n 
The aolecular mass of the antigens to which the above oAbs bound 
vaa determined by Veatem blot analysis uiing soluble protein extracted froa 
colon carcinosa cell lines 5V480 and SU620. The 33.28 and 31.1 aAbs reacted 
with aoleculea having apparent aolecular velghta of 61.1 kOa and 72 kDa. 
respeecivaly, froa both of these cells lines. These aAbs did net react vith 
sacerial froa htoun FBHCa or froa huaan tuiDor call lines of other histologic 
types in Vestem blot analysis. 

In order to define better the specificity of the aAbs of the 
present invention for the iaaunizing CCAA and to establish whether the aAbs 
reacted vith an iaounogenic coaponent of the cell aeabrane preparation vhich 
has been used in clinical ioounotherapy trials (Hollinshead et al, , suora ) . the 
original iaounogenie preparation described above vas perforaed by high 
perforaance liquid chrooatography (HPLC) . 
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Th« anAlyiis revealed A dlscincc peaks, each of which was cested 
for Imnune reactivity (cllcitation of DH) in patients with colon CArcinooa by 
akin test (Flgura I). Aaong the 10 patients with colon carcinosA tested only 
the material in peAk #A induced a cutAneous OH reACtlon. The peAk *4 Antigen 
WAS found to reACt with oAb 33. 2S, while mKb 31.1 reacted with peak ^3. the 
next aoct proainent peAk. 

The references cited above are all incorporated by reference 

herein. 

ES&BZULi 

Affinity Fu rfftcatlon of Colon Carclnoaa-AssociAted Antlttn 
The oAb 33. 2S was used In Affinity chroaAtogrAphy to iaolAte 
Antigen extrectcd froa cells of the HT-29 line. Five ag of purified 33,28 IgC 
WAS coupled to CNBr-ACtlvAted sepherose AB. The coluan was pre-eluted with 
0.05H dlethylAaine. pH 11.5, end then equiUbrAced with 0.1AM HaCI/O.OIM Tris 
(pH 8.0). CCAA preparation was applied to the coluan, and the coluan was 
eluted with 0.05H dlethylAaine , pH 11.5. The eluted frectlons were neutralited 
by the Addition of IM Tris-HCl. pH 6.0. 

The aeterlAl bound And eluted froa the 33.2ft Affinity aAcrlx was 
then subjected to HPIX. The eluted CCAA prepArAtlon was Adjusted in starting 
buffer (O.OIK sodiua phosphate buffer, pH 7.0), applied to a Synchropak Wax 
week Anion exchAnge H?LC coluan (250 x 4.6 aa) end eluted with e gredlent of 0 
to IM NaCI in O.OIK sodiua- phosphete buffer, pH 6.0, At a flow rAte of 1 
ttl/aln. Anion exchAnge chroaAtogrAphy was perforaed using a Hewlett. Peckard 
HPLC (HP 1090, Hewlett- PAckArd. ArondAle, PA). 

Results Appeer tn Figure 2. The Antigenic aAterlel derived froa 
HT-29 cells Isoleted by aAb 33.28 gAve a peAk that aetched peek #4 described 
Above end hAd siailAr iDounogenlc Activity in huaAns, IndiCACing the ucilicy of 
aAb 33.28 for isolAtion of a colon CAneer preperACion which is ianunogenic for 
huaAHJ. 

EI&lffLE-ZI 



ADCC Actlvlf v ftf mAbc 33.28 And 31.1 
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In order to be theripeutlcally useful, « nAb specific for *n 
tmwnojcnlc tuaor encl^en should hAve the foUovlng propercies: (4) hi^h Cuaor 
tissue specificity, (b) Absence of cross-rcsctlvlty to nomal huain tissue, and 
(c) A biologicAl Activity ASsociAtcd with descrucclon of tumors, such as 
Antibody- dependent cellular cytotoxicity (ADCC) . 

The ADCC Activity of aAbs 33.28 And 31.1 was tssted on the colon 
cArcinottA line WlDR as CArjet cell. The aeUnoBA cell line. M-14. served as a 
•peclflclty control. ADCC vas asssyed uslnj a conventionAl 4 hr. ^l^r releAae 
AssAy using noraal huaan PBMC as effector cells, and the results are shown as 
percent Isotope release (X lysis) (Table 6), The bAckground lysis vas 8,31. 
At An effectorrtArget rAtlo of 100:1, mAb 33,28 cAused 40. 3X lysta of tuaor 
cells, and 31.1 induced 51. 8X lysis. 



TiblC 6 



ADCC Activity of oAbs 33.28 And 31,1 



X Lysis of TArget Cells At E:T Ratios: 



Antibody 
or CnnFTol 



VIDR 



-21- JLIL 100 



^ ^ 122. 



33.28 



23.1 40.3 45,3 



6.9 8.4 9.0 



31.1 



14.3 26.7 51.8 



7.5 6.4 8.7 



OSAl 



10.0 9.2 12.2 



11.4 14.8 10.9 



ms 



12.2 11,7 13.1 



14.2 15.0 11. 1 



PBS 



8.2 5.1 7.6 



11.0 14.2 10.5 



ADCC vas assayed by a 4 hour «Cr release assay. Background *>Cr release vas 
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8.3t. E:T Ratio Indlcaces effector cell- Co- target cell riclos. The mAb or 
serua vaa teited »c a 1:100 dlluclon; OSAl-mAb to oiteosarcooia associated 
antigens: NMS- -normal aouse aania: WlDr- -colon carclnoaa cell line; Kl«»-- 
aelanooa cell line. 



yTayytJg VTI 

P lT^.H^n of < ; ^r...i.r<n> CCkA vith aAbi 33.2B and 31.1 
The BAba of the pceaent invention were teated for their ability to 
detect circulating CCAA in 79 unknown serva aaaples (Table 7). The assay waa 
baaed on the eblllty of the «erua aaapl«« co Inhibit binding of the aAb to the 
CCAA In ELISA. None of the 50 noraal sen*a seaplea geve false positive 
result*. Nine of the ten senia saaples froa patients with active colon 
earelnoaa were potitive. Hone of the sera froa disease-free colon cancer 
patients one year post-resection were positive. 



Table 7 

Detection of Circulating Colon Careinoaa-Assoctated Antigen 
fj y , «T« tnhib lMng binding of mAbs : 

_11.2fi . ilxl 

DOHOR ■ Ho. of <15X MSI <15X >15X 

fiONnTTTQH SmbIM 

Celea 

Carclnoaa 10 3 7 2 « 

Colon 

Carclnoaa 4^0 40 
(Reaeeted]l 
Breast 

Carclnoaa 9 



9 0 9 0 



Helanoaa 5 5 0 5 0 
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ProstAte 
Cdncer 



Nornal Serua 



50 



50 



50 



5 Colon cArcinoBA*ASsocUC«d antigens v«s d«C«cc«d by ELISA. 100 of serua 

vere used in each assay. 



g^AWPLg VIIT 

0 vith Colon Tuaors 

Further studies of tuaor specificity vare conducted using ELISA 
(Table 8). The sAb 31.1 vas conpared with CC49. a colorectal carcinoma* 
specific oAb purified froa B-72.3, and a control mouse oyeloaa protein. 31.1 
was shown to react vith a narrower range of colorectal carclnoaas than did 

5 CC49. However, It had a higher degree of specificity, having lower or no 

croas-reactivity with scoaach tuaors or nomal colon tissue. 

TABLE 8 

EUSA OK HORKAL AHD TUMOR TISSUES USING KAbs 31.1, CC49 AKD KOPC-21 



0 Colorectal Carclnoiaaa 

1. C0CA2A 

2. C0CA2 

3. COCAS 

4. C0CA4 
5 5. C820 
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6. 


GBS3 








7. 


C817 . 








B. 


C781 


• 


• 




Other Carcinomas 






5 


1. 


fire as c CAl 








2, 


Breast CA2 








3. 


Lung CAl 








4. 


Lung CA2 








5. 


Ovarian CAD106 






10 


6. 


Ov CAS 








7, 


Ov CAV5 








8. 


Ov CAV45 








9. 


Ov CAV43 








10. 


StoQach CA14A 






15 


11. 


Stofflach CA12A 








12. 


Stooach CA15A 




• 




Other Nonail Tlssuci 








1. 


Cndoaetrlua £21 




- 




2. 


Endoaetrlua CC19 




- 


20 


3. 


£ndoa«trlua EC17 




+ 




4. 


Endoaatrlua £018 




• 






(RBC) 








5. 


R«d blood colls I 








6. 


SLBC 2 




• 


25 


7. 


RfiC 3 








8. 


RfiC 4 








9. 


RfiC. 5 








10. 


RBC 6 








11. 


RBC 7 
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iO 



15 



10 



12. 


R3C 8 


13. 


RBC 9 


14. 


R3C 10 


15. 


RBC 11 


16. 


Granulocytes 


17. 


385 


18. 


386 


19. 


Honul spl«€n 3 


20. 


392 (K. Splctn) 


21. 


395 <N. Llv«r) 


22. 


387 (N. Kidney) 


23. 


398 (N, Spleen) 


24, 


390 (H. Liver) 


25. 


K. Spleen #1 


26. 


K. Spleen #2 


27, 


BOO (N. Colon) 


28. 


N. Colon (CV) 


29. 


N. Colon (Heloy) 


30. 


K. Colon 


31. 


C1135B {K, Colon) 


32. 


C1164B (N. Colon) 


33, 


H. Colon 


34, 


Morul Scoueh A 


35. 


K. StOBAch B 


36. 


N. Scouch C 


37, 


Konuil Lung 


38. 


Horul Liver 



)0 



CC49 - NCI •onoclpoel encibody to colorectal c«cinoaM 
K0PC*21 • negAtlve control s^elou protein 

All ■onoclonAl entibodiej were used at 40 ng/well, POCAK At 1:3000 dilution 
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FXAKPLE TX 

In y(,,n T^r.U7 n r«"" »f ■«Ab« ?ft nnd CO Tu B gra 

The <n vtvo beh«vlor o£ ch« BAb« of the present invention w.s 

. . iiiT Ubelled BAb and Achyalc nude 
•xtnlned by ph«rB*eokinecic iCudiei ujln| i"!-**"*'"* 

Bice bearing LS-174T colon tuaor xtnogrtfc*. Mice lapUnced wtch the AJ75 
DeUnooi were eaployed as controls. Tht relative concentration of mAb In 
tuaor as compared to adjacent nonaal tissue such as liver and spleen is 
represented by the radlolocallzatlon index (concentration of radtolabelled 
aaterlal in tumor/concentration in surrounding tissue). The blodlstrlbutlon 
of "Sl.l.bell.d 31.1 and 33.28 >Aba Is shown in Table 9. Both aAbs were able 
to significantly concentrate within the tuoor. coapared to local txatlen In 
noraal tissues (spleen and liver). This selective aceuamlatloa was six-fold 
at 96 hours and about IJ-fold at 168 hrs. The radlolocaliratlon Indlies for 
both oAbs to tuaor as compared to blood, liver and spleen are shown In Figure 
3 and Figure U. 

Table 9 

Blodlstrlbutlon of l^^j.^b, in Tuaor-Bearlng AChyalc Nude Mice 

Pfi hours W hWI 

Tissue LS174T A375 LS174T A375 



* °*b 31.1 

Blood 7.30 ^ . ^-^ 

Tuner 21.92 HA 25.43 2.91 

3.74 HA 2-" l-^'* 

3.68 HA 2.*1 



Liver 



Spleen 
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°Ab 33.28 

Blood 7.61 

Tuaor 13.12 

Llvtr 2.55 

Sple«n 2.31 



PCT/US95/n554 

NA 5.58 3.95 

NA 15.50 2.24 

NA 1.74 1.68 

NA 1,70 1.92 



Rsfults «rt exprti««d In Z InJccCed dos«/gr«a of cl«fuc. 
LS174T - colon c«rclnomA; A375 - aelftnoiiA. 



gTAMTLE ]i 

Th* Ability to detect tuaor SArkers In the serua, la«ge the 
reUted neoplA*clc process *nd define the cell populetlon of chit neoplesa by 
laaiunohiitochemlstry depends on the ability of specific iiAbt to selectively 
charecterize e tuaor population. 

The fliAbs 31.1 end 33.2$ were tested in aore than 50 colon 
circinoBAs by aeens of ifflavmoper oxidase staining. They have been found to be 
highly reactive vith the colon neoplasa and did not interact with the adjacent 
normal tissues. When polyps vere evaluated, the wholly benign lesions such as 
villo- tubular adanoaas shoved no reactivity. Villous adenoaas undergoing 
traneforaatlon reacted only at the site of malignancy. When siailar tissues 
were evaluated using the aore coaaon carbohydrate- antigen derived aAbs. noraal 
adjacent colon tissue reacted equally vith the neoplastic portion of the 
apeciaen. Vith the 31.1 and 33.28 aAbs. each appeared to atain different cell 
populations vithln the t\aior. This auggests chat surface antigens 
repreaenting dtfferenc oncogene products were being defined. 



ECAKFLR TT 
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^elective n inf^^"^ Subpopulit ions of Epichellal Cells in 
Pariffln.E flfraddiid Rcnlffn »nd Milfgnanr Kimmarv Ltslona 
Forty-one foni4lln*f ixtd, partf f In-enbedded btnlgn and nallgnanc 
bt«*$C specimens wer« studUd wich aAbs 31.1 And 33.28. using the avldin- 
blotln stAlnins method. Without ttuyaatic pretreataenc. poaitive acalnlng of 
epithcllua vaa obatrvad on tha call aurfaca and in the cytoplaaa with both 
antibodies. 7/21 (33X) duct carcinogtna were positive with aAb 31.1 as were 
5/20 (25X) aaaples of banign braaac ditaaaa. 10/21 (4SX) duct carcinomas ware 
positive with nAb 33.28 together with 7/20 (351) specioena of benign aaaaary 
disease. 10 to 75X of the cell population was positively stained. These 
results indicate that the antigens defined by oAbs 31.1 and 33.28 are 
expressed in a select group of woaen with breast disease and would be useful 
for diagnosis of said disease, 

QCAMFIl XII 

Seleettve Rtndlny to SuboopuUtlens cf Eott heltal Calls in Fresh Frozen Benim 
and Kftllrnant Ovartan Tumors 

Fresh frorcn tissue biopsies obtained from twenty-one ovarian 
tuaors subjected to inaunocytocheaical analysis were studied with mAbs 31.1 
and 33.28 using the avidin biotin indirect iaounoper oxidase assay. Focal 
positive staining was observed in 4/7 papillary mucous, l/l mucinous and 1/2 
endometroid adenocarcinoma-.. None of the nonepithelial ovarian tumors stained 
positive using these monoclonal antibodiea. These results indicate that the 
antigena as dafined by mAba 31.1 and 33.28 are expressed in a select group of 
woman with ovarian cancer and would ba useful for diagnosis of said dlaeaae, 

mgu iiii 

T,rmmor»rr<vltv of Htiman Carrlnflaa TiSflUCS mi 
C^n Lines v 4rh aAba 31.1 and 33.28 
The BAbs 31.1 and 33.28 ware used to screen a panel of cell lines 
including colon adenocarcinoma, lymphoma, leukemia and neuroblastoma lines. 

Using the avidin-biotin immunoperoxidase staining system, the mAbs 
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31.1 «nd 33. 2S vtre shovn to «trongly bind Co colon idenocArcinooa cell lln«5 
VIDR And HT-29. Imaunoreacclona were not observed with KCl-d, HL-60, MolcO 
and JUKRAT ctU Un«f . Both antibodies reacted vtakly with one lytaphooa line 
(JY). The oAb 33.28 raacted weakly vlth one leukealc line (K562) and a 
nexuroblaacoaa line (U87.MC). Thaea results conflm and axtend previous flow 
cyconetry and Immunofluorescent results In which It has been reported that 
strong binding reactions were observed with these oAbs with colon 
adenocarclnooa cell lines and reactions were not observed with other cuoor 
call lines. Using flow cycoaatry. aAb 31.1 reacted with 85X of KT-29 and WlDR 
colon carclnoM cells but not with SKBRO braasc cancer cells. 

Both antibodies vara extanslvely shown to bind distinctively to 
colon carcinoma tissues (sAb 33.28 - 84X, aAb 31.1 - 6<»X), and not to normal 
tissues or nallgnant tissues Including nauroblastoaa tissues (0/3), lyttphonas 
(0/3) and leukealc Infiltrates (0/3) tested. These results suggest chat these 
antibodies can serve as a useful research tool in evaluating tuaor Barkers In 
cancer and cell biology research. 



BEAKfU in 

E^^pregglon ind Charicrarlzatlon of Chiaerie Anctborfi^* A f ^tn^t Hu«^n 

Cglgrcctal Carcinonia^Assoclated Anclyan 

A chimeric aouse/humao heavy chain gene was constructed by splicing the 
axon of the 31.1 antibody heavy chain variable region gene to the axon of the 
huaan gaonal chain contatAnt region gene using the polymerase chain reaction, 
Subaaquantly. the 31.1 chimeric gene was cloned into a retroviral expression 
veccror pLgptCXII and transf acted into the packaging cell line PA317. The 
tranafected calls (PA317H) vera cultivated vlth another packaging cell line 
FA317L, which contained an irrelevant aouse/huaan chimeric light chain gene In 
retroviral expression vector pLnaoOCII, and SP2/0*Agl4 cells. The transduced 
SP2/0-Agl4 celli yielded a cooplete chimeric antibody, Chi fl which reacted 
with horaeradlsh peroxidase-conjugated igC of goat anti-huaan IgC Fc in ELISA 
analyaas, which indicated that the constant region of Chi #1 was human. 
Cytofluoroaetry analysis indicated that Chi #1 stained huaan colorectal 
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c.rclno-a c.U Utv« HT.29 and LS174T but noc a hu.an lung c.rclnoa. cell Line 
A-427. Antlbody-<J.p.n<Unc cll-edLted cycoxiclcy (ADCC) assay indicated chat 
Chi n ly«««i C.U.. These results show, chat Chi tfl cacalnad the 

antisen.blndlng specificity of the parental 31.1 »o«se .onoclonal antibody. 
.ugs..tln» the uaeCul of this chl.erlc antibody in a.cartalning prognosis of 
colon cacelnoaa. 

Having now fully described this invention. It will ba appreciated 
by chose sklllad In the art that the s»e can be p.rfontad within . wide range 
of equivalent para-ac.rs. concentrations, and condition, without departing 
fro. the spirit and scope of the Invention and without undu. axp.rlMnt.tlon. 

While this Invention has been described in connection with 
specific «.bodl.ent. th.r.of . It will be understood that It Is capable of 
further .odlf Icaclon. . This application Is Intended to cover any variations, 
uses, or adaptations of the Inventions following. In general.. th. principles 
of the invention and including such d.partura. fro. the present disclosure as 
come within known or customary practice within the art to which the Invention 
pertain, and as oay be appll.d to the essential features hereinbefore sec 
forth as follows In the scope of the appended clalas. 
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VHAT IS CUPffiD IS: 

1. A oonoclonAl antibody cp«clflc for a huaan colon carcinoma- 
a.soclated protain antigen, wheraln said ancigan haa the folloving 
characcerlsclcs: 

(i) said oonoclonal antibody racopilsva aplcopea of a protaln 

component of said antigen, and not epltopas of a carbohydrata 
cooponant of said antigen: 
(11) aald antigen la not dataccabla on normal huaan tlxauaa; 
(111) said antigen la not detectable on huaan carclnoaa cella other than 

colon carclnona cells; and 
(Iv) said antigen la specifically Launogenlc In huaans. 

2. An antibody according to Claia 1 which Is mouse aonoclonal 
antibody 33.28 or an antibody t*ich binds specifically to the saae colon 
carclnona- aaaoclated epitope ai that bound by 33.28. 

3. An antibody according to Clala 2 wherein aald colon 
carclnoaa-assoclated antigen is a protein having a molecular velghc of about 
61.1 kilodaltons. 

4. An antibody according to Claim I which is mouse monoclonal 
antibody 31,1 or an antibody which binds specifically to the saae colon 
carcinoma-aasoclated epitope aa that bound by aouse monoclonal antibody 31.1. 

5 . An antibody according to Claim 4 wherein said colon 
carcinoma. asioclacad antigen ia a protein having a molecular velghc of about 
72 kilodaltons. wherein aald colon carcinoma-associated antigen is a 
Slycoprotein. the protein 09iiponent having a molecular weight of 61.1 
kilodaltons. 

6- An antibody according to Claim 1 immobilized on a aolid 

phaaa. 

7. An ancibody according to Claim I which la detectably 

labelled. 

8. An antibody according to Claim 7 wherein said detectable 
label la a radiolabel. 

9. An antibody according to Claim 1 conjugated to a cytotoxic 
radionuclide. 

10. An antibody according to Claim 1 conjugated to a cytotoxic 

drug. 
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11. An inclbody according to CUim I conjugtted to a. cycocoxlc 

protein. 

12. A ph»ni*ciutlc*l compos Itlon for the laaunotherapy of colon, 
brewc. »nd ov.rUn c*nc«r In hua.ns cooiprlilng »n .nclbody according to CUi. 
9 In eoBblMClon with * ph*rMe«utlc*Uy 4ccept«bl« carrier. 

13. A pharaaceuclcal coepoilclon for ch« lamunoch.rapy of colon, 
bre.ft. and ovarian canc.r In huaani eoapriaing a therapeutically effective 
aaount of an antibody according to Clala 10 In co.blnaclon vtth a 
phamaceuelcally acceptable carrier. 

lU. A pharaaceutlcal coaposltlon for the immunotherapy of colon, 
breast, end ovarian cancer in hu»*n. ecprlelng a eharapeuelcally effective 
aaount of an antibody according to Clal- 11 in a pharnaceutically acceptable 
carrier. 

15. A huoan colon carcinoaa-asaoclated protein antigen having the 

following charactetlitlci: 

(l) epitopes of a protein eosponent of »atd antigen are capable of 
eliciting an antibody reeponae in t Bamallan hoat. but epitopes 
of a carbohydrate eoaponent of said antigen are not capable of 
eliciting ield antibody reaponae; 
(tl) said antigen t« not detectable on norwl huMn tissues; 
(III) said antigen la not datectabla on hunan carclnona cells other than 
colon carclnoaa cells: and 
(lv> said antigen is apeclfically lanunogenie In human*. 

16. An antigen according to Claim 15 vhereln said antigen is a 
protein hAvlng a molecular weight of about 61 kllodalton*. 

17. An antigen according to Claim 15 vhereln said antigen la a 
protein having a molecular weight of about 72 kllodaltona. 

II. An antigen according to Claim U vhereln said antigen bind* 
specifically to mouae monoclonal antibody 33.28 or an antibody capable of 
binding specifically to the seme colon carcinoma-associated epitope as that 

bound by mouse monoclonal antibody 33.28. 

19. An antigen mecording to Cleim 17 wherein said antigen binds 

specifically to mouse monoclonal antibody 31.1 or an antibody capable of 
binding specifically to the aame colon carcinoma- associated epitope as that 

bound by aouj* ttonoclon*! entlbody 31.1. 
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20. A BonoclonAl Antibody Agtlnsc the oonoclonti Antibody of 

21. A monoclonAl antibody Against the nonoclonAl Antibody of 

22. A BonocIooAl antibody acAinst the Donocloaal Antibody of 

23. A Bonocional Antibody agAinst the oonoclonal Antibody of 

24. A monoclonal Antibody a^Ainst the aonoclonAl Antibody of 



10 ClAia 5. 



25. An isaaunoASSAy aethod for detecting a colon CArcinooa* 
AsaociAted Antigen capable of binding to aouse aonoclonal Antibody 33.26 in a 
SAiBple comprising: 

(a) contACting sAid SASpla vich An Antibody According to Claia 
15 1; and 

(b) detecting aald antigen by detecting the binding of the 
antibody. 

26. An isfflunoassay method for detecting a colon carcinoaa- 
aeaociated antigen capable of binding to aouaa aonoclonal antibody 31.1 in a 

10 aaarple, coapriaing: 

<a) contacting said saopla with an antibody according to Claia 
1; and 

(b) detecting said antigen by detecting the binding of the 
antibody* 

25 27. An laaglng nechod for detecting a colon cArcinoaA ASsociAtad 

Antigen in a subject, coaprlsing: 

(a) contacting cha labelled antibody of Claia 7 vith said 
aniaal; and 

(b) detecting said antigen. 

JO 2S. A aethod of killing cells carrying a colon carcinoaA- 

associated antigen, coaprlsing dalivaring to said calls an effective eaount of 
an antibody according to Claia I and a cytotoxic effector agent. 

29. A aethod according to Claia 28 vherein said effector agent 
is selected froa the group consisting of coapleaent and effector cells active' 

35 in antibody-dependent cellular cytotoxicity. 
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30. A method of killing cells carrying « colon CArcinoiu- 
ttsocinted *atigtn, coapclsing delivering to *4id cells «n Antibody tccording 

CO ClAiB 9. 

31. K aechod of killing cells carrying e colon carcinoiu« 
«4«ociACed Antigen, coaprising delivering co said cells an antibody according 
to ClaiA 10. 

32. A nethod of killing cells carrying a colon careinoaa- 
associated antigen, coaprising delivering to said cells an antibody according 
to Claia 11. 

33. A Method of treating a subject suspected of having a colon 
carclnooa in huoans bearing en antigen which is capable of binding to souse 
■onoclonal antibody 33.28 or 31.1. comprising adainisterlng to said subject an 
effective dose of the coapositlon of Clala 12. 

34. A aethod of treating a subject suspected of having a colon 
carclnoaa bearing an antigen vhlch. is capable of binding to nouse i&onoclonal 
antibody 33.28 or 31.1, coaprising adalnlscerlng to said subject an effective 
dose of the coapositlon of Clala 13. 

35. A oethod of treating a subject suspected of having a colon 
carclnoaa bearing an antigen which Is capable of binding to aouse aonoclonal 
antibody 33.28 or 31.1 » coaprising adainlsterlng to said sxibjecc an effective 
dose of the coapositlon of Clala 14. 

36. A aethod for producing an iomunogenlc coapositlon useful for 
clinical iBOunotherapy of colon carclnoaa In huoans. cooprlsing: 

(a) preparing a aeobrane extract of a tuaor or cell line bearing 
an antigen which Is capable of binding to aouse aonoclonal 
antibody 33.28 or 31.1; and 

(b) isolating said antigen by affinity purification using an 
antibody according to Clala 6, 

thereby producing said coapositlon. 

37. A vaccine for Isaunlzaclon against colon cancer in huaans 
vhlch cooprlses an effective aoount of an antigen according to Clala 15 or 
active fragaents thereof In association with a conventional vaccine carrier. 

38. A vaccine for loaunlzatlon against colon cancer In huaans 
which cooprlses an effective aaount of huaan colon carclnoaa-assoclaced 
antigen or active fragaents thereof vhlch Is capable of binding co aouse 
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monoclonal antibody 33.28 or 31.1, In assoclaclon with a convtntlonal vaccin* 
carrier. 

39. A oachod for loaunotharapy of colon cancer In huaans 
coaprlilng adainiscerlng Co huaana In naad thtraof a vaccine having an 
affective aaount of an anclgan aeeordlng to Claim 15 or active fragments 
thereof In association vlth a conventional vaccine carrier. 

40. A method for lasmmotherapy of colon cancer in huaans 
comprising administering to humans In need thereof a vaccine having en 
effective amount of human colon carclnoma<aaaoclated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33,28 or 31,3, in association vlch a conventional vaccine carrier. 

41. The vaccine according to Claim 37 wherein the dosage 
effective range is about 0. 001* 100 mg antigenAg body weight. 

A2. The vaccine according to Claim 38 wherein the dosage 
effective range is about 0.001*100 mg antlgenAg body weight. 

43, A method for diagnosing colon cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 
having a colon carcinoma bearing an antigen according to Claim 
15; 

(b) contacting the specimen with s monoclonal antibody capable of 
recognising said antigen; 

(c) staining the specimen with an imminohlstochemlcal stain; and 
<d) detecting the presence of the antigen-antibody complex by the 

stain. 

44, A method for diagnosing colon cancer In humans comprising: 

(a> removing a histological specimen from a patient suspected of 

having a colon carcinoma bearing an antigen which Is capable of 
binding to mouse monoclonal antibody 33.28 or 31.1; 

(b) contacting the specimen vlth mouse monoclonal antibody capable of 
recognizing said antigen; 

<c) staining the specimen with an iBnunohistochemlcal stain; and 

(d) detecting the presence of the antigen* antibody complex. 

65, The method of Claim 43 wherein the stain is an avldln-blotln 
Icnunoperoxldase stain. 

4^. The method of Clslm 44 wherein the stain Is an avldln-blotln 
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lnnsunop«roxl<Use iciln. 

47. ^ kit for ch« iBaunohlscochealcAl detection of colon 

ctrclnooA coaprlslng: 

O oouie aonoclooil Mnttbodles U.l *nd 33.28. And monoclonal 

inclbody for cAtclnoeabryonlc anclstn; 
b) rt4gencs for ImunoperoxldAit and .tcondary antibody: 
e) Laiiunopcroxld«t« ; tnd 
d) colorlttng t«»s«nc«. 

A kit Cor l«tunohlitoch«alc«l dttectton of colon c.rclnoB. 



cospclslng: 



48. 
«) 

b) 



,ou,. BonocW 4ntibodU« 31.1. 31.2. 33.23. 33.28 «vd 77 
»nd Bonoclotul tnttbody for C4rclnoeobryonic .ntlgen; 
reagents for l«wnop«roxld»«« *nd secondary antibody: «»d 

c) iBsuneparexldatt : and 

d) colorlrlng reagents. 

49. A coBparCBentallxed kit for eh. ditsetlon of an antigen 
according to CUU 15. said kit co.prl.lng: a first contaln.r adapted to 
contain an antibody to .aid antigen or an active co.ponent thereof. «.d * 
second container adapt.d to contain . .econd antibody to .aid antigen or an 
active coBpon.nt thereof, said second antibody being labeled vlth a reporter 
Bolecule capable of giving a detectable signal. 

50 The kit according to Cl.l. 49 wherein the reporter .olecuU 
1. a radioisotope, an enzy... * fluorescent -olecule. a ch..llu-lne.c.«c 
aoleeulc or a blolualneacenc Bolecule. 

51. The kit according to CltU 49 wh.r.ln the reporter aolecule 

la an enryae. 

52. The kit according to ClalB 49 vhereln eh. kit further 
coBprl... . ehlrd conealner adapeed to cont.ln . .ub.tr.t. for ch. enxye. 

53. A monoclonal anelbody .peclflc for « hu-an colon carclnoma- 
a..oclae«d protein antlg.n. -herein said antigen h*. the following 

character l.elec: 

(1) .aid monoclonal «»tlbody recognize, epitope, of . protein 

co.pon.nt of ..Id aotlg.n. «d not epitope, of a c.rbohydrate 
cooponenC o f said antigen: 
(ID said antigen 1. not detectable on norwl human tissues: 
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(Hi) 84ld antigen Is noc dtceccabU on human carclnoo* cells other than 

breast carclnona cells; and 
(Iv) aatd antigen it specifically ianunogenic in humens, 

54. An antibody according to Claia S3 which is aouse nonoclonal 
antibody 33. 2« or an antibody which binds specifically to the saae colon 
carclnoaia*associated epitope as that bound by 33.26. 

55. An antibody according to Claio 54 wherein said colon 
CArclnoaa-asaoclated antigen is a protein having e molecular weight of about 
61.1 kllodaltons. 

56. An antibody according to Claia 53 which is aouse aonoclonal 
antibody 31.1 or an antibody which binds specifically to the seae colon 
carclnoaa. associated epitope as chat bound by aouse aonoclonal antibody 31.1. 

57. An antibody according to Claia 53 wherein said colon 
carclnoaa*assoclaced antigen Is a protein having a aolecular weight of about 
72 kllodaltons, wherein said colon carclnoaa-assoclated antigen is a 
glycoprotein, the protein coaponent having a aolecular weight of 61.1 
kllodaltons. 

58. A phanaaceutlcal coaposltlon for the ianuno therapy of breast 
cancer in huaans coaprlslng a therapeutically effective aaount of an antibody 
according to Claia S3 in coobinatlon with a pharaaceutlcally acceptable 
carrier. 

59. A huaan colon carclnoaa-associated protein antigen having the 
following characteristics: 

(I) epltopas of a protein coaponent of said antigen are capable of 
eliciting an antibody response in a aaoaallan host, but epitopes 
of a carbohydrate coaponent of said antigen are not capable of 
ellclclng aald antibody response; 
(11) said antigen la not detectable on noraal hoan tissues; 
(ill) aald antigen Is not detectable on huaan carclnoaa cells other than 
breast carclnoaa cells; and 
(iv) said antigen is specifically Ianunogenic in huaans. 

60. An antigen according to Claia 59 wherein said antigen is a 
protein having a aolecular weight of about 61 kllodaltons. 

61. An antigen according to Claia 59 wherein aald antigen is a 
protein having a molecular weight of about 72 kllodaltons. 
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62. An anclgen accotdlng to CUla 60 wherein s*ld *nelgen binds 
...clflcUy to «ou-.e -onoclon.l antibody 33.28 or an -ntlbody c.p.ble of 
binding sp.clflc.Uy to the colon c.rclno......ocUt.d epitope « that 

bound by mouee .onoclon*! enclbody 33.28. 

63. An entlgen .ccotdlng to Cl.l» 61 wherein .*ld *ntlg.n bind* 
.peelflcelly to .ouse .onoclon.l antibody 31.1 or .n .ntlbody capable of 
binding specifically to the .«.e colon carclno.a....oci.ted epitope as that 
bovmd by aouse aonoclonel antibody 31.1. 

6U. K Bonoclonal antibody agalnec the aonoclonal .ntlbody of 

Clala 53. 

65. An iBnunoeeiey Bechod for detecting a colon carclnoaa- 
...oclated antigen c.p.ble of binding to «.«.e aonoclonal antibody 33.28 in a 

taaple cooprlslng: 

(4) contacting »ald eaiiple with an antibody .ecording to Clai. 

53: and 

(b) detecting itld antigen by detecting the binding of the 
antibody. 

66. An laaunoas.ay aethod for detecting a colon carclnoaa- 
aaaoclated antigen capable of binding to .ouae .onoclonal antibody 31.1 In a 

supLft, cosprising: 

(a) contacting said .anpl. with an antibody according to ClaU 

53; and 

<b) detecting .aid antigen by detecting the binding of the 
antibody. 

67 K method of killing celli carrying a colon earcinoaa- 
...ociated «>tig.«. coaprlemg delivering to said cell, an effactiv. amount of 
4n antibody according to Clai- 53 and a cytotoxic effector agent. 

68 A .ethod of treating a aubjaet auapacted of having a braait 
carclnoaa in h«-n. bearing an antigen which 1. capabl. of binding to aouae 
aonoclonal antibody 33.28 or 31.1. co.pri.ing adainlatering to .aid .ubject an 
effective do.e of the eoBpo.iClon of Clala 58. 

69. A vaccine for i-aunlzatton agaln.t braa.t cancer In huaan. 
which coaprl... an eff.ctlv. mo^t of an antigen according to Clai- 59 or 
active fragaent. thereof in ...oclation with a conventional vaccine carrier. 

70. A vaccine for l»«nlxatloa .gain.t brea.t cancer in hu-ans 
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vhlch conprlacs An cff«cclve aaounc of human colon ctrclnoaa-Assoclaced 
antigen or aeclve £z^%mtnt$ chertof vhlch is capabU of binding to aouse 
nonoclonal antibody 33.28 or 31,1, in asiociation vich a conventional vaccine 
carrier. 

5 71. A aathod for inunotherapy of breaac cancer in huaana 

comprising adainistering to huiians in need thereof a vaccina having an 
effective amount of an antigen according to Claim 59 or active fragments 
thereof in association with a conventional vaccine carrier. 

72. A method for imaunocherapy of breast cancer in humans 
10 coaprising adainistering to huaans in need thereof a vaccine having an 

effective amount of huaan colon carclnoaa-associated antigen or active 
fragments thereof vhlch Is capable of binding to aouse monoclonal antibody 
33.28 or 31.3. in association vith a conventional vaccine carrier. 

73. A method for diagnosing breast cancer in huaans comprising: 
15 (s) reaoving a histological speclaen from a patient suspected of 

having a breast carcinoma bearing an antigen according to Claia 
59; 

(b) contacting the speclaen vith a aonoclonal antibody capable of 
recognizing said antigen; 
20 (c) staining the speclaen vith an ioaunohistochealcal stain; and 

(d) detecting the presence of the antigen-antibody coaplex by the 

stain. 

74. A aethod for dlagnoalng breast cancer in huaans comprising: 

(a) reaoving a histological speclaen frea a patient suspected of 

25 Having « breast carcinoaa bearing an antigen vhlch Is capable of 

binding to aouse aonoclonal antibody 33.28 or 31.1; 

(b) contacting the speclaen vith aouse aonoclonal antibody capable of 
recognizing said antigan; 

(c) staining the speclaen vith an laounohlstocheaical stain: and 
30 (d) detecting the presence of che antigen* antibody coaplex. 

75. A kit for the imaunohistochealcal detection of breast 
carcinoma comprising: 

a) aouse aonoclonal antlbodlea 31.1 and 33.26« and aonoclonal 
antibody for carclnoeabryonic antigen; 
35 b) teagenta for iaaunoperoxidate and secondary antibody; 
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c) ioanunoperoxld*ae: and 

d) ' colorizing roAgon«. 

76. A aonoclontl antibody sp.clflc for « human colon carclnoaa- 
•ssoclactd prot.ln anclgin. wh.reln lald antigen ha« the following 

charactarlitica: 

(I) aald oonoclonal antibody recognliea epitopes of a protein 

component of aald antigen, and not epitope* of a carbohydrate 
eoaponent of aald antlgan; 
(ID aald antigen Is not detectable on nonnal huMn tlaaues; 
(lit) «ntlgen ti not detectable on hiiaan carclnona cells other than 

ovarian carclnona cells; and 
(Iv) said antigen Is specifically Itminogenle In huaans. 

77 . An antibody according to Clala 76 which la souse aonoclonal 
antibody 33.28 or an antibody which binds specifically to the saae colon 
carclnoaa-assoclated epitope as that bound by 33.28. 

78. An antibody •ccording to Clala 77 wherein said colon 

c«rclno«.-*..oclated antigen Is a protein having a aolecular weight of about 

61.1 kllodaltons. 

79. An antibody according to Clala 76 which Is aouce K»noclonal 
antibody 31.1 or an antibody which blnda specifically to the saae colon 
carclnoaa-assoclated epitope as that bound by aouse aonoclonal antibody 31.1. 

80. An antibody according to Clala 79 wherein said colon 
carclnoaa-assoclated .nClgen t* a protein having a aolecular weight of about 
72 kllodaltons. wherein said colon carclnoaa- associated antigen Is a 
glycoprotein, the proiain eoaponent having a aolecular weight of 61.1 
fcilodalcona. 

81. A pharaaceutlcal coaposlclon for the laminotherapy of 
ovarian cancer in huaans comprising a therapeutically effective aaouat of an 
antibody according to Clala 76 In coablnatlon with a pharaaceutlcally 

acceptable carrier. 

82. A huaan colon carclnoaa-assoclated protein antigen having the 

following characteristics: 

(I) epitopes of a protein eoaponent of said antigen are capable of 

eliciting an antibody response in a aaaaallan host, but epitopes 
of a carbohydrate eoaponent of said antigen are not capable of 
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•llcUlng said Antibody r««pon$e; 
(11) said Antl^tn is not detecCAble on norvAl human tissues; 
(iii) said antigtn is not dettctsble on huaan carcinoaa calls other than 

ovarian carcinoaa cells; and 
(iv) said antigen is specifically Isaunotenic in huoans. 

83. An antigen according to Claia 82 wherein said antigen is a 
protein having a nolecular weight of about il kilodaltons. 

84. An antigen according to Claia 82 wherein said antigen is a 
protein having a aoleeular weight of about 72 kilodaltons. 

83. An antigen according to Claia 83 wherein said antigen binds 
specifically to aouse aonoelcnal antibody 33.28 or an antibody capable of 
binding specifically to the saae colon carcinoaa -associated epitope as that 
bound by aouse aonoclonal antibody 33.28. 

66. An antigen according to Claia 84 wherein said antigen binds 
spacifically to aouse aonoclonal antibody 31.1 or an antibody capable of 
binding spacifically to the saae colon carcinoaa- associated apitope as that 
bound by aouse aonoclonal antibody 31.1, 

87. A aonoclonal antibody against the aonoclonal antibody of 

Claia 76.. 

88. An ioaunoassay aethod for detecting a colon carcinoaa* 
associated antigen capable of binding to aouse aonoclonal antibody 33.28 in a 
saaple cooprising: 

(a) contacting said saaple with an antibody according to Claia 
• 76; and 

(b) datecting said antigen by detecting the binding of the 
antibody. 

69. An iaounoassay aethod for detecting a colon carcinoaa- 
associated antigen capable of binding to aouse aonoclonal antibody 31.1 in a 
saaple » coapciaing: 

(a) contacting said saaple with an antibody according to Claia 
76; and 

(b) detecting said antigen by detecting the binding of the 
antibody. 

90. A aethod of killing cells carrying a colon carcinoaa- 
associated antigen, coaprising delivering to said cells an effective aaount of 
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*n antibody tccocdlng Co CUla 76 and a cytocoxic cfftccor agent. 

91. A nathod of creating a subjact susptctsd of having an 
ovarian carclnocaa In huaanj bearing an antigen which Is capable of binding to 
mouse monoclonal antibody 33.28 or 31.1. comprlatng admlnls taring to said 
subject an effective dose of the cooposltion of ClaU 81. 

92. A vaccine for InBunlzatlon against ovarlen cancer In humans 
vhich comprises an effective amount of an antigen according to Claim 82 or 
active fragnants thereof In association with a conventional vaccine carrier. 

93. A vaccina for iBacunization against ovarian cancer in humans 
vhich comprises an effective amount of human colon carclnoma-assoclaced 
antigen or acclve fragments thereof vhich is capable of binding to mouse 
monoclonal antibody 33.28 or 31.1, in association vith a conventional vaccine 
carrier. 

94. A aethod for immunotherapy of ovarian cancer in huaans 
comprising administering to humans in need thereof a vaccine having an 
effective amount of an antigen according to Claim 82 or active fragments 
thereof in association with a conventioasl veccina carrier. 

95. A method for insunotherapy of ovarian cancer In humans 
comprising adalnlstering to humans In need thereof a vaccine having an 
effective amount of human colon carcinoma-associated antigen or active 
fragments thereof which is capable of binding to mouse monoclonal antibody 
33.28 or 31.3, in association with a convenclonil vaccine carrier. 

96. A coethod for diagnosing ovarian cancer in humans comprising: 

(a) removing a histological specimen from a patient suspected of 
having an ovarian carcinoma bearing an antigen according to Claim 
82; 

(b) contacting the specimen with a monoclonal antibody capable of 
recognizing said antigen; 

(c) staining the specimen vith an ioaunohiscochemical stain: and 

(d) detecting the presence of the antigen- antibody complex by the 

stain. 
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97. A nethod for diignoslng ovtrlin cancer in huaans comprising: 

(a) r«aovln£ «^ hlstoIo(lcAl speclncn fcoa a p«clenc suspected of 
hevlng an ovtrlan csrclnoaa beering en enclgen which Is cepeble of 
binding Co souse aonoclonel «ncibody 33.28 or 31.1; 

(b) concectlng che specUen with souse aonoclonel enclbody cepable of 
reco^ixing seid entigen; 

(c) steinlng the specUen vlth sn lamunohistochealcel sceln; end 
<d) detecting the presence of the enclgen-entlbody cosplex. 

96. A kit for the lOBBunohlstochealcel detection of ovArlen 
cerclnoae coAiprislng: 

e) Bouse Bonoclonsl antibodies 31.1 end 33.28, end aonoclonel 
Antibody for cerclnoeabryonic entlgen; 

b) reagents for lanunoperoxldese and secondary antibody; 

c) laaunoperoxidase; end 

d) colorizing reagents. 

99. A chlaarle antibody specific for a huaan colon carclnoaa* 
associated protein antigen, wherein said antigen has the following 
characteristics: 

(I) said chlaerlc antibody recognlzas epitopes of a protein component of 
said antigen, end not epitopes of a carbohydrate cosponent of said antigen; 

(li) said antigen is not detectable on noraal huoan tissues; 

(ill) said antigen is not detectable on human cercinoaa cells other than 
colon carcinoaa cells; and 

(iv) said antigen is specifically ianunogen in huaaxu. 

100. A chlaerlc antibody according to elala 99 which is a chimeric 
Bouse/huaan antibody Chi #1. 

101. A chlaerlc antibody according to claia 100 vheraln said colon 
carcinoaa- associated antigen is a protein having a aolecular weight of 72 
kilodalton. 

102. A pharvaceutical coaposltlon for the laaunotherapy of colon 
cancer In huaans coaprlsing a therapeutically effective aaount of an antibody 
according to Claia 99 in coablnatlon with a pharaaceutlcelly acceptable 
carrier. 
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103. An tnclgen according Co cUlm lOl wherein i*ld *nclgen bind* 

.p.clflc-lly to chi.«rlc antibody Chi #1. or * chimeric tnclbody c.pablo of 

binding speclficaiy to the au« colon- c»rclnoa*.*«ocUt.d .pltop. as thac 

bound by chlaerlc antibody Chi fl. 

lOU. A Bonoclonal antibody agaln«t th« chimeric antibody antibody 

of Claim 99. 

105. An lomwnoaatay method for detecting a colon carctnoma- 
ataoclated antigen capable of binding to mowe/huMH chlaerlc antibody Chi #1 

in a sample comprising: 

(a) contacting said sample with an antibody according to Claim 

99: and 

(b) detecting said antigen by detecting the binding of the 
antibody . 

106. A method. of killing cells carrying a colon carcinoma- 
a..oclated antigen, comprising dellyering to said cells an effective amount of 
an antibody according to Claim 99 and a cytotoxic effector agent. 

107. A method of treating a subject suspected of having a colon 
carcinoma In huaans beating an antigen which is capable of binding to 
mouse/human chl.erlc antibody Chi #1. comprising administering to said subject 
an effective dose of the composition of Claim 102, 

108. A vaccine for Isdjwnlzatlon against colon cancer In human* 
which comprises an effective amount of human colon carcinoma-associated 
antigen or active fragmants thereof which Is capable of binding to .o«.e/h««*n 
chimeric antibody Cht #1. in association with a coirventlonAl vaccine carrier. 

109. A method for Imnunothertpy of colon cancer In huaans 
comprising adalnlscerlng to huaans In need thereof a vaccine having an 
affective uounc of hua*n colon earelnoat.assoclated antigen or active 
fragments thereof which Is capable of binding to aovise/huaan chlaerlc antibody 
Chi #1. In association with a conventional vaccine carrier. 
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110. K atthod for dltgnostng colon cancer in hunans cooprislng: 
(A) r*aoving a hlfttologlcal «pecia«n froa a patient auapacced of 

having a colon carclnoaa bearing an *ntigen according to Claia 

(b) contacting tha .paciaan with a chiaerlc antibody capabU of 
recognizing «aid antigen; 

(c) etaining the ipeciaen vith an inaunohistochenical etain; and 

(d) detecting the pretence of the antigen-antibody coeplex by the 

stain. 

111. k method for diagnosing colon cancer in huaans comprising: 
U) reaovlng a histological specimen froa a patient suspected of 

having a colon carcinoaa bearing an antigen which is capable of 
binding to aouse/huaan chiaerlc antibody Chi #1; 

(b) contacting the specimen with aouse/huaan chiaerlc sntlbody capable 
of recognltlhg said antigen; 

(c) etaining the specimen with an iBmunohtstochamlcal stain; and 

(d) detecting the presence of the antigen- antibody complex. 

112. A kit for the laaunohistochemlcal detection of colon 

carclnoaa comprising: 

a) mouse/human chimeric antibodies Chi #1, and chimeric 
antibody for carclno«abryonlc entlgen; 

b) reagents for Imounoperoxldase and secondary antibody; 

c) laounoperoxldase ; and 
6) colorltlng reagents. 
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